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Preface, 

In  the  earliest  announoementn  of  the  Sixth  Int4^nmtional  CongmiM 
on  Tuberculosis,  the  Central  Comniittoo  oxprmMHl  tho  intiMition  to  p\ihlli«h 
full  accounts  in  each  of  the  four  official  lanicuafcen.  Am  tho  proKruin  do- 
veloped,  it  became  quite  clear  that  this  amhitiouN  projoot  could  not  l»0 
realized.  The  task  of  publication  would  have  l)oen  long,  lidN)rio\M|  mu\ 
expensive;  and  the  advantage  of  availability  In  four  lanKUaK«iH  would 
have  been  far  outweighed  by  the  delay  in  publication.  Tho  imiiNlatioiiM 
made  in  advance  of  the  Congress  have  boon  fully  inooriM)ratod  In  tho  pub- 
lished proceedings,  however,  and  those  will  supply  part  of  tho  valuo  whirh 
was  sought  in  the  original  project  to  translate  in  full.  Thiwo  tmniiUMnnM 
were  made  by  the  special  committee  under  tho  chairnmnithip  of  Dr.  JoNopli 
Walsh,  and  were  distributed  to  the  membora  of  tlio  (^/ongnwH  whilo  In  nonmIoii 
at  Washington.  Two  hundred  and  ninety-one  [mporH  (iniwod  tliroui^h  tho 
hands  of  this  Committee  and  were  available  in  two  or  mom  of  tlio  oillifUl 
languages. 

Contributors  who  did  not  forward  copies  of  tlioir  pa|)orH  oarty  oriouKh 
to  be  abstracted  and  translated  Ixiforo  tho  ofjoninK  dato  of  tho  (Umnmm 
have  incurred  a  disadvantage  in  that  thi$ir  f>ii|)orN  apfjoar  in  ono  lariKUfiKO 
only.  The  Committee  on  Publication,  at  the  cIoho  of  tho  (Virif^nMN,  found 
itself  unable  to  bear  any  additional  exfjonMO  on  account  of  almtra^^tinK  or 
translation. 

The  order  of  the  vcdumes  in  the  prenent  serioH  (Uftm  not  c/mforrn  Ut  pro({#»- 
dent.  Volume  I  contains  the  proceerjing^  of  Hection  I  and  HttvXUfti  II,  and 
succeeding  vcdumes  continue  with  the  [mioeerling^  of  thi)  HtU'Xiotm,  In 
this  way,  the  account  of  the  organizatir;n,  the  i^n^al  $imnitrtm,  iim  ttxUiiti 
tion,  the  namen-registeni,  and  the  general  iwUfX  are  all  ttmwl  in  iiiti  \fmi 
volume.    Each  volume  ban  itn  own  index. 

At  the  end  of  his  task  the  editor  is  mindful  that  th^ffvf  ant  in  i\thH0i  vAnutm 
more  editorial  faults  than  all  the  rnM^fem  are  likely  U/  dijf/y/v#;f.  Hh  ha#(  ha/1 
extraordinary  pleasure  in  handling  so  laoQe  htA  wt  rii;b  a  fjAUa^m  //f  (/af^^n^ 
has  done  his  best,  has  en'yjyefl  perfairt  erWifperati^^i  im  iliff.  part  ^/f  itifn  ff/ff§U^n, 
and  believes  that  the  TnumetifMm  UvXy  WM[A  tte  |msefii  irUt'M  tA  \,\m 
uuTefsal  struggle  a^unat  tubewiikiig 
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SECTION  I. 


Pathology  and  Bacteriology. 


FIBST  SESSION. 

Monday  afternoon,  September  28th,  at  half  past  two  o'clock,  in  the  New 

National  Museum. 

THE  BIOLOGY  OF  THE  TUBERCLE  BACILLUS. 


Section  I  of  the  Sixth  International  Congress  on  Tuberculosis  was  called 
to  order  by  the  president.  Dr.  William  H.  Welch,  at  half  past  two  o'clock  on 
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OPENING  REMARKS  BY  THE  PRESIDENT  OF  THE 

SECTION. 

Dr.  William  H.  Welch, 

Baltimore. 


I  esteem  it  a  high  honor  and  privilege  in  behalf  of  my  American  col- 
leagues to  extend  a  most  cordial  welcome  to  all  in  attendance  upon  this  first 
section  of  the  Sixth  International  Congress  on  Tuberculosis,  and  especially 
to  those  who  have  come  from  foreign  countries  to  participate  in  our  pro- 
ceedings. We  are  indeed  fortunate  in  the  presence  of  so  many  distinguished 
investigators,  whose  papers  and  discussions  enrich  our  program  and  give 
assurance  that  this  Congress  will  not  pass  without  substantial  contribu- 
tions to  our  knowledge  of  tubercidosis. 

It  will  not  be  deemed  invidious  if  I  express  the  especial  gratification  which 
we  all  feel  in  having  with  us,  as  an  active  participant  in  the  work  of  this 
Section,  his  Excellency,  Professor  Koch,  the  illustrious  discoverer  of  the 
tubercle  bacillus,  who  must  rejoice  to  witness,  in  such  a  gathering  as  this, 
the  evidences  of  the  far-reaching  and  inestimable  benefits  to  mankind 
which  have  come  from  this  discovery,  and  the  promise  of  greater  benefits 
in  store.  We  appreciate  most  highly  the  participation  of  so  many  eminent 
colleagues  from  France,  who  have  cooperated  so  generously  and  so  effectively 
in  all  our  efforts  toward  the  success  of  this  Congress.  We  welcome  warmly 
our  kindred  in  speech  and  in  blood  from  Great  Britain  and  her  possessions, 
and  with  equal  cordiality  our  fellow-workers  from  Germany  and  Austria- 
Hungary,  from  Holland  and  the  Scandinavian  countries,  from  Spain,  Russia, 
and  other  European  countries,  from  Japan  and  the  Orient,  and  from  our 
sister  republics  of  Central  and  South  America. 

Every  effort  has  been  made  to  assure  the  truly  international  character 
of  this  Congress,  and  a  glance  at  our  program  will  indicate  that  this  resiQt 
has  been  secured.  Over  seventy  per  cent,  of  the  papers  on  the  program  of 
Section  I  are  contributed  by  participants  from  foreign  countries — a  gratify- 
ing result  made  possible  by  a  certain  measure  of  self-restraint  on  the  part 
of  American  workers,  who  were  prepared  to  furnish  papers,  if  the  time  per- 
mitted. 

A  word  concerning  the  construction  of  the  program  of  this  Section  may 
be  of  interest.  After  consultation  with  other  officers  of  the  Section  I  deter- 
mined that,  instead  of  selecting  themes  for  discussion  and  inviting  referees 
and  co-referees  in  accordance  with  the  usual  custom,  I  would  accept  papers 
voluntarily  submitted  and  then  arrange  them  in  groups  with  the  expectation 
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that  the  result  would  be  much  the  same,  and  that  the  more  important  and 
largier  themes  would  thus  be  presented  by  those  actually  engaged  in  their 
study  and  whose  interest  was  for  the  time  concentrated  upon  the  subjects 
pi^esented  by  them.  By  thug  grouping  the  titles  of  papers  voluntarily  sub- 
mitted, the  larger  topics,  such  as  the  biology  and  chemistry  of  the  tubercle 
bacillus,  the  channels  and  sources  of  infection,  the  specific  tuberculin  reac- 
tions, immunity,  the  relations  of  human  and  bovine  tuberculosis^  will  be  pre» 
eented  in  a  satisfactory  and  authoritative  manner. 

In  view  of  the  crowded  condition  of  our  program  I  must  remind  the 
readers  and  discutants  of  the  necessity  of  strict  enforcement  of  the  rules, 
that  the  time  allotted  for  referees  and  co-referees  is  not  to  exceed  fifteen 
minutes,  for  readers  of  papers  ten  minutes,  and  for  participants  in  the  dis- 
cussions five  minutes;  and  especially  I  would  urge  the  importance  of  handing 
to  the  Secretary  of  the  Section  the  written  remarks  in  discussion  before  the 
close  of  each  meeting  in  order  to  secure  their  appearance  in  the  transactions. 

The  main  significance  of  the  International  Congresses  of  Tuberculosis 
has  been  in  the  past,  and  will  continue  to  be,  on  the  side  of  prevention  of 
the  disease.  As  has  been  said,  tuberculosis  is  indeed  the  disease  of  the 
people,  in  a  truer  and  larger  sense  than  can  be  affirmed  of  any  other  malady. 
From  the  discoverj-  of  the  tubercle  bacillus,  and  the  study  of  its  properties, 
and  of  the  sources  and  modes  of  infection,  there  has  come  a  new  message  of 
hope  to  suffering  humanity,  so  full  of  untold  blessing  that  the  peoples  of 
the  earth  have  been  aroused  to  its  significauce,  and  in  all  civilized  countries 
there  has  been  inaugurated  what  is  appropriately  called  the  crusade  against 
tuberculosis.  Already  in  certain  places  the  application  of  intelligent  meas- 
ures of  prevention,  based  upon  the  new  knowledge,  has  achieved  results  so 
full  of  promise  that  the  hopes  of  even  the  most  enthusiastic  no  longer  seem 
80  extravagant  as  they  may  once  have  appeared.  Nowhere  has  the  exist- 
ing knowledge  been  applied  to  the  prevention  of  tuberculosis  save  in  part 
and  inadequately,  but  the  achievements  of  even  this  imperfect  application 
are  sufficient  to  inspire  the  world  to  the  search  for  fuller  knowledge,  and  to 
better  directed  and  more  efficient  efforts  toward  prevention.  The  crusade 
against  tuberculosis  is  truly  a  battle  of  the  people,  by  the  people,  and  for 
the  people.  It  is  not  a  doctors'  fight  merely^  but  all  the  forces  of  society — 
economic,  social,  moral,  legislative,  admimstrative,  philanthropic— must 
be  enlisted  in  this  contest. 

The  benefits  to  the  community  which  result  from  success  in  the  preveu- 
tion  of  disease  extend,  as  a  rule,  far  beyond  the  mere  control  of  the  particu- 
lar disease  in  question,  incalculable  as  this  benefit  may  be.  As  regards 
tuberculosis,  it  has  become  increasingly  apparent  that  successful  prevention 
mU  be  attended  by  improved  conditions  of  living,  of  work,  and  of  play; 
in  a  word,  by  a  general  social  betterment  of  the  people.    It  Is  this  aspect 
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of  the  crusade  which  hxis  very  properly  stimulated  the  interest  of  philan- 

thropistfi,  social  worl^rs,  and  statesmen. 

When  we  contemplate  the  popular  intere^  and  enthusiasm  which  have 

^already  been  aroused  in  the  campaign  against  tuberculosis,  the  readiness  to 

institute  preventive  measures,  the  lai^  pecuniaiy  resources  which  are 

available,  and  the  great  expenditure  of  money  and  of  energy  already  made 

or  in  process  of  making,  we  must  be  impressed  with  the  importance  of  making 

sure  that  our  measures  of  prevention  are  really  based  upon  accurate  and 

full  knowledge  of  the  mode  of  spread  of  the  disease,  and  are  so  applied  as  to 

yield  the  best  results,  in  the  most  economical  way^  most  surely  and  most 

quickly.    The  campaign  must  rest  upon  a  sound  scientific  basis^  and  must 

Lbe  conducted  along  correct  scientific  lines.    This  scientific  foundation  is 

rmjpplied  mainly  by  the  knowledge  furnished  by  investigation  of  the  subjects 

represented  in  this  firet  section  of  the  Congre^,  namely,  the  pathology  and 

.  bacteriologj"  of  tuberculosis.    Other  sections  of  the  Congress  may  seem  to 

be  concerned  more  directly  with  the  marshalling  of  the  forces,  with  the 

cx>nduct  of  the  assault,  mth  the  stirring  of  the  martial  spirit,  and  the  appeal 

to  arms^  but  ouna  is  the  division  which  must  supply  the  ammunition  and 

the  weapons  and  the  strategy  of  the  campaign. 

While  our  existing  knowledge  of  tuberculosis  already  furnishes  the  basb 
(or  vigorous  and  intjelligeat  measures  of  prevention  against  tuberculosis,  it 
must  be  conceded  that  there  are  many  important  open  problems  awaiting 
further  investigation,  and  that  there  is  still  much  diversity  of  opinion  regard- 
.ing  points  essential  to  the  proper  conduct  of  the  campaign.  We  may  con* 
'^fidenlly  anticipate  that  the  proceedings  of  this  section  i^ill  contribute  some- 
thing of  value  toward  the  elucidation  of  some  of  these  problems  and  toward 
a  cloj^er  agreement  of  authoritative  opinion.  They  will  be,  I  trust,  a  source 
of  pleasure  and  of  profit  to  all  in  attendance. 


THE  VIABILITY  OF  THE  TUBERCLE  BACILLUS. 

By  M.  J.  RosENAU,  M.D., 

Director  Hysienie  Laboratory,  U.  S.  Public  Health  and  Marine  Hoepital  Service,  Washington,  D.  C. 


AU  observers  agree  with  Koch  that  human  sputum  is  the  main  source 
of  human  tubercidosis;  whether  the  bacillus  is  oftenest  inhaled  or  swallowed, 
whether  most  frequently  taken  into  the  body  dried  or  moist,  are  questions 
still  at  issue.  The  viability  of  the  tubercle  bacillus  in  sputum,  therefore, 
assumes  a  special  significance  in  connection  with  questions  concerning  the 
channels  of  infection  and  methods  of  transmission.  A  correct  understanding 
of  the  viability  of  the  tubercle  bacillus  is  also  of  vital  importance  so  far  as 
prophylactic  measures  are  concerned. 

No  one  questions  that  many  of  the  tubercle  bacilli  are  still  alive  and 
virulent  in  the  droplets  that  are  sprayed  from  the  mouths  of  consumptive 
persons.  Likewise,  many  of  the  bacilli  must  be  fresh  and  active  when 
deposited  by  consumptives  upon  drinking-cups,  spoons,  towels,  or  other 
articles,  mouthed  by  well  persons  shortly  afterward,  and  without  intervening 
cleansing.  Whether  the  bacilli  remain  alive  and  virulent  in  dried  and  pid- 
verized  sputum  to  such  an  extent  as  to  frequently  form  a  dangerous  part  of 
the  dust  of  rooms  and  streets  is  a  question  still  open  for  solution. 

Two  principal  destructive  agencies  act  on  the  tubercle  bacillus  in  sputum 
expectorated  on  streets,  floors,  and  other  places:  (1)  Desiccation,  and 
(2)  the  action  of  light.  The  bacillus  also  has  to  contend  against  other 
destructive  agencies,  such  as  the  influence  of  putrefaction,  etc. 

The  Tubercle  Bactllus  and  Its  Supposed  Spore. 

Koch  at  first  believed  that  the  tubercle  bacillus  contained  spores.  He 
was  led  into  this  error  by  the  beaded  appearance  of  the  rod.  We  now 
know  that  the  tubercle  bacillus  does  not  possess  the  resistance  characteristic 
of  endogenous  spores,  such  as  the  spore  of  the  anthrax  bacillus,  the  tetanus 
bacillus,  and  the  hay  bacillus. 

Two  circumstances  led  early  investigators  into  wrong  conclusions  as  to 
the  viability  of  the  tubercle  bacillus.  One  was  the  belief  that  the  organism 
contained  spores.  The  other  was  ignorance  of  the  r61e  played  by  dead 
tubercle  bacilli.    Some  of  the  earlier  workers  spent  much  time  in  trying  to 

5 


6  SIXTH  INTERNATIONAL  CONGRESS  ON  TUBERCULOSIS. 

differentiate  the  resistance  of  the  tubercle  bacillus  with  and  without  spores. 
These  earlier  results  are  still  quoted,  without  qualification,  in  most  of  the 
recent  textrbooks  and  writings  upon  the  subject.  The  notion  that  the  tuber- 
cle bacillus  has  a  spore  is  not  altogether  dead,  and  has  created  an  exaggerated 
idea  of  its  hardiness  and  resistance. 

The  Tubercle  BAaLLUs  and  Its  Waxy  Substance. 

It  was  soon  found  that,  although  the  tubercle  bacillus  does  not  have  a 
true  spore,  it  contains  an  unusually  large  quantity  of  waxy  substance,  fats, 
and  fatty  acids.*  It  is  supposed  that  these  fatty  substances  surround  the 
rod,  thus  affording  it  a  protecting  covering.  This  envelop  is  supposed  to 
hinder  drying,  and  also  to  protect  the  bacillus  against  the  direct  injurious 
influences  of  various  external  agencies. 

The  presence  of  the  unusual  amount  of  fatty  and  waxy  substances  led 
to  a  revision  of  our  views  upon  the  subject  of  the  viability  of  the  bacillus 
by  placing  it  in  an  isolated  and  intermediate  position  between  the  spore- 
bearing  and  the  non-spore-bearing  rods.  As  to  just  how  far  this  view  is 
justified  will  be  discussed  subsequently. 

Acid-past  Property. 
The  diflSculty  with  which  the  tubercle  bacillus  takes  the  basic  aniline 
dyes,  and  the  great  tenacity  with  which  it  holds  them,  are  noteworthy.  True 
spores  also  stain  with  difficulty  and  resist  the  decolorizing  action  of  acids. 
The  analogy  between  the  staining  and  decolorizing  property  of  spores  and 
of  the  tubercle  bacillus  is  not  infrequently  mentioned  in  the  literature  as 
indicating  far  greater  resistance  on  the  part  of  the  tubercle  bacillus  to  heat, 
dryness,  putrefaction,  chemicals,  etc.,  than  is  the  case  with  the  great  run 
of  non-spore-bearing  organisms.  Except  for  the  analogy,  there  is  no  in- 
dication that  there  is  a  definite  relation  between  the  viability  of  an  organ- 
ism and  the  ease  or  difficulty  with  which  it  stains  and  decolorizes.  In  fact, 
some  protozoa,  certain  spirochetes,  and  other  frail  microorganisms  stain 
with  more  or  less  difficulty  or  require  special  technic. 

The  True  Position  of  the  Tubercle  Bacillus. 
Some  of  the  more  recent  work  upon  the  viability  of  the  tubercle  bacillus 
indicates  that  it  may  show  little,  if  any,  greater  resistance  to  heat,  dryness, 

♦  According  to  Hammerschlag,  26.2  per  cent.;  22  per  cent.,  Klebs;  37  per  cent., 
de  Schweinitz  and  Dorset;  20  to  25  per  cent.,  Koch  and  Aronson;  from  8  and  10  to 
25  and  26  per  cent.,  Ruppel,  of  alcohol-ether  extract.  Tl^is  consists  of  fatty  acids  and 
neutral  fat  and  a  waxy  substance.  In  contrast  to  the  tubercle  bacillus,  other  bacteria 
contain  only  1.7  to  7  and  10.1  per  cent,  alcohol-ether  extractives.  According  to  Aron- 
son,  the  tubercle  wax  is,  for  the  most  part,  not  in  the  bacillus,  but  between  the  bacilli 
as  a  product  of  secretion. 
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putrefactioD,  chemicals,  sunlighti  and  other  injurious  agencies  than  the 
great  bulk  of  non-spore-bearing  bacteria.  Its  usual  habitat  in  albuminous, 
mucoid,  or  fatty  substances,  such  as  pus,  mucopus,  necrotic  material^  milk, 
etc.,  protects  it  to  a  certain  extent.  This  protection,  however,  is  an  accident 
of  its  environment  rather  than  an  inherent  vital  property. 

We  now  know  that  60^  C.  for  twenty  minutes  is  sufficient  to  kill  the  tu- 
bercle bacillus  in  milk,  bouillon,  water,  and  other  fluids,*  At  one  time  it 
was  believed  that  the  tubercle  bacillus  resisted  boiling  temperatures.  Ex- 
periments have  resulted  in  gradually  reducing  the  accepted  thermal  death- 
point  until  now  we  can  state,  with  considerable  confidence,  that  the  tubercle 
bacillus  is  very  little,  if  any,  more  resistant  than  a  number  of  other  non- 
spore-bearing  bacteria,  for  instance,  the  typhoid  bacillus,  the  dysentery 
baciUuSj  and  the  colon  bacillus. 

Some  writers  seem  to  consider  it  rather  remarkable  that  the  tubercle 
bacillus — an  organism  without  a  spore — ^should  live  several  months  in  dust, 
in  water,  on  fabrics,  in  sputum,  etc.  For  instance,  Schill  and  Fischer  found 
it  alive  one  hundred  and  eighty-six  days  in  dried  sputum;  Toma,  virulent 
up  to  ten  months;  Sawizky,  dead  after  two  and  a  half  months;  Tw^itcheU 
found  it  virulent  on  a  handkerchief  seventy  days,  but  dead  in  one  hundred 
and  ten  days;  Rickards,  Slack,  and  Arms  found  it  virulent  after  eighty-five 
days,  kept  dark  and  dry;  and  Feltz  found  dried  sputum,  in  a  room^  virulent 
up  to  seven  and  nine  months. 

It  is  possible,  however,  to  cite  from  the  literature,  instances  of  other  non- 
spore  bearing  organisms  living  similar  periods  of  time  under  like  conditions* 
For  instance,  observers  have  found  that  the  cholera  spirillum  may  Uve  for  one 
hundred  and  fifty  to  two  hundred  days  when  dried  under  favorable  condi- 
tions* Sirena  and  Alessi  report  that  such  a  frail  organism  as  the  Diplococ- 
cus  pneumoniae  did  not  die  until  after  one  hundred  and  ninety-two  days 
when  dried  on  silk  threads  and  kept  in  a  moist  room,  and  one  hundred  and 
sixty-four  days  in  a  dry  room.  In  some  experiments  on  the  plague  bacillus 
I  found  it  to  Uve  over  four  months  on  a  piece  of  dry  sponge,  and  over  three 
months  in  water.f    Similar  instances  might  be  multiplied. 

On  the  other  hand,  the  following  instances  are  given  of  experimenters 
who  report  a  relatively  short  vitality  for  the  tubercle  bacillus  dried  in  sputum 
not  exposed  to  direct  sunlight:  Cad^ac  found  it  dead  in  ten  days  and  some- 
times less;  Hill,  sixteen  days;  Ransom  and  Delepine,  nineteen  days;  and 
Galtier,  after  thirty  days. 

The  question  at  issue,  from  a  practical  standpoint,  is,  not  how  long  the 

*  Rosenau,  M.  J.:  *'Tha  Thermal  Death -po iota  of  Pathogenic  MicrodrgBniima  in 
Milk;'  Hyg.  Lab.  Bull.  No.  42,  U,  S.  Pub.  Health  and  Mar.  Hosp.  Serv.,  Waahington, 
190«. 

t  Roflenau,  M.  J.:  *  Viability  of  the  BaciUua  peflkia,**  Hyg.  Lab.  Bull,  No.  4,  U.  a 
Mar.  Hosp.  Serv.,  Wafihingtoa,  190L 
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tubercle  bacillua  may  occasionally  survive  in  dried  sputum,  but  how  soon  it 
tmtaUy  dies  or  becomes  harmless.  In  order  to  determine  this  point  much  more 
data  will  be  required  than  are  now  available. 

All  authorities  who  have  worked  upon  the  subject  seem  agreed  that  the 
tubercle  bacUlus  loses  its  virulence  before  it  finally  dies.  This  is  also  the 
case  with  other  pathogenic  non-spore-bearing  bacteria. 

It  seems  that  the  more  carefully  the  tubercle  bacillus  is  studied,  the 
nearer  its  viability  is  seen  to  approach  that  of  other  bacteria  of  its  class* 

Criterion  of  Death. 

It  is  difficult  to  determine  just  when  a  microorganism  dies.  This  diffi- 
culty is  increased  in  the  case  of  the  tubercle  bacillus.  The  reluctance  with 
which  this  organism  grows  upon  artificial  media  makes  cultural  methods 
totally  inapplicable;  it  is  necessary  to  resort  to  animal  inoculations.  Here 
again  we  meet  an  unusual  difficulty,  for  the  dead  tubercle  baciDus  may  pro- 
duce lesions  indistinguishable  from  those  which  are  caused  by  live  cultures. 

A  study  of  the  literature  shows  that  much  of  the  work  upon  the  viability 
of  the  tubercle  bacillus  has  little  value,  for  lack  of  a  clear  criterion  of  death. 
Many  experiments  will  be  found  recorded  m  which  the  tubercle  bacillus  is 
exposed  to  various  influences,  such  as  drying,  heat,  cbemicalsi  sunlight, 
putrefaction,  etc,  and  after  a  certain  period  of  time  the  dried  material  is 
inoculated  into  rabbits  or  guinea-pigs*  In  about  two  montlis  after  the  in- 
oculation the  animal  is  usually  kill^,  and  if  caseous  abscesses  and  other 
lesions  about  the  site  of  inoculation  are  found,  and  the  tubercle  bacillus  is 
rediscovered  in  stained  smears  made  from  the  local  lesions,  the  conclusion 
is  drawn  that  the  tubercle  bacillus  is  alive,  and  the  results  are  recorded  aa 
positive* 

It  is  now  well  known  that  the  dead  tubercle  bacilli  may  cause  lesions 
charactjeri^d  by  giantrceUs,  caseous  necroses,  etc.  I  have  found  that  moder- 
ately large  amounts  of  tubercle  cultures  surely  killed  by  heat  (100°  for  an 
hour),  when  injectetl  into  the  peritoneal  cavities  of  guinea-pigs,  may  cause 
very  extensive  lesions.  So  closely  do  these  lesions  sometimes  resemble 
those  produced  by  the  living  bacteria  that,  unleas  the  portions  of  the  spleen, 
hvcr,  luugs»  glands^  iuid  local  processes  are  inoculated  into  another  animal, 
it  m  nut  possible  to  know  whether  we  are  deatbg  with  the  effects  of  living  or 
of  dead  buct<^ria.  When  the  lesions  are  plainly  generalized  throughout  the 
tbstancf^  of  the  liver,  npleen,  lungs,  etc*,  these  secondary  inoculations  may 
ft  bo  nc(!C*H*iary, 

ITic  variuus  organs  (whether  they  contain  macroscopic  lesions  or  not), 
bits  of  tiiim4e»  and  parUi  of  lcdoQ0,  should  Ije  ground  up  with  salt  solution  and 
the  extrrict  injected  into  the  peritoneal  cavity  of  a  normal  (secondary) 
Buiofiikpig;  if  tlie  bacteriii  are  alive,  there  will  develop  a  generaliised  fatal 
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tuberculosis  J  if  dead,  only  a  trifling  localized  process.    This  method  is  time- 
cunsiiming  and  expensive,  but  is  often  indispensable  aa  a  final  teat. 

It  h  well  known  that  tuberculin  cannot  distinguish  the  lesions  produced 
by  live  tubercle  bacilli  from  those  produced  by  dead  ones.  In  a  aeries  of 
experiments  on  this  point,  I  found  that  three  out  of  eight  guinea-pigSi  with 
leaons  produced  by  dead  tubercle  bacilli*  died  as  a  result  of  a  subcutaneous 
injection  of  2  c.c.  of  tuberculin  (0.  T.).* 


An  Explanation  of  Discrepancies  in  Pubushed  Reports. 

When  one  reads  the  literature  upon  the  subject  of  the  viability  of  the 
tubercle  bacillus,  he  is  struck  first  by  the  extravagant  claims  made  by  some 
investigators  for  the  prolonged  life  and  unusual  resistance  of  the  tubercle 
bacillus.  There  are  also  marked  discrepancies  in  the  results  obtained  by 
different  experimenters  with  apparently  well-planned  and  carefully  con- 
trolled work. 

It  ^ems  that  one  of  the  main  reasons  for  these  variations  is  the  failure 
to  take  note  of  the  pathogenic  power  of  the  dead  tubercle  bacillus.  In  1SS4 
Schill  and  Fischer  studied  the  action  of  a  temperature  of  100^  C*  upon  tuber- 
culous sputum.  They  reported  that  100^  C*  of  dry  heat  did  not  surely  destroy 
the  virulence  of  tuberculous  sputum,  whether  dry  or  moist.  These  exper- 
iments are  frequently  quoted  to  sbovyr  that  the  tubercle  bacillus  resists  boil- 
ing temperatures;  but  we  now  know  that  the  thermal  death-point  of  the 
tubercle  bacillus  is  considerably  less  than  that  indicated  by  earlier  work. 

Schill  and  Fischer  also  found  that  the  bacillus  retained  life  in  sputum 
dried  one  hundred  and  forty-three  days,  but  was  not  infective  after  one 
hundred  and  seventy-nine  days*  The  method  used  consisted  bi  inoculating 
guinea-pigs,  but  the  authors  do  not  give  the  details  of  the  eKperiments* 

In  ™w  of  the  fact  that  earlier  investigatt^rs  fell  into  error  concerning 
the  thermal  death*point  of  the  tubercle  bacillus,  it  may  be  assumed  that  a 
repetition  of  their  work  upon  the  viability  of  the  organism  when  dried  in 
sputum,  etc,  may  cause  us  to  revise  our  views  upon  the  subject. 

According  to  the  work  of  Kitasato,  most  of  the  tubercle  bacilli  in  sputum, 
in  cavities^  and  even  in  the  tissues  are  dead.  This  opinion  was  based  largely 
upon  negative  results  obtained  by  cultural  methods.  As  our  present  cul- 
tural methods  do  not  ^ve  trustworthy  evidence  upon  the  viability  of  tlie 
tubercle  bacillus,  further  work  upon  the  subject  is  necessary,  especially  as 
Straus  confirmed  the  inadequacies  of  such  methods,  particularly  in  obtaining 
fiiHt  cultures  of  tubercle  bacilli.  A  certain  acclimatization  is  necessary  for 
their  ready  growth  upon  artificial  media.    It  is  true  that  Eitasato  claims 

♦Eosenaii^  M.  J.:  *'The  Thermftl  Death^pointa  of  Pathogenic  Microdrganisma  in 
Milk/'  Hyg.  Lab.  Bull.  No.  42,  U.  S.  Pub.  Health  and  M&r.  Hosp,  Serv.,  WMhingt<i^ 
lOOB, 
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to  have  seen,  in  some  cases,  successful  inoculation  into  guinea-pigs;  but 
Straus  has  made  analogous  experiments  with  opposite  results. 


The  Short  Life  op  Cultures  Contrasted  with  the  Long  Life  under 
Unfavorable  Conditions. 

The  comparatively  short  life  of  pure  cultures  of  the  tubercle  bacillus, 
under  most  favorable  conditions,  contrasts  strangely  with  the  long  life  claimed 
for  the  organism  imder  unfavorable  conditions.  It  appears  that  the  life  of 
the  tubercle  bacillus  in  cultures  is  shorter  the  more  rapid  and  luxuriant  the 
growth. 

Comet  states  that  serum  cultures  remain  alive  about  six  months;  gly- 
cerin-agar  cultures  are  often  partially  or  wholly  dead  in  six  to  eight  weeks. 
It  appears  that  cultures  of  avian  tubercle  retain  their  vegetability  and  path- 
ogenic power  much  longer — according  to  Maffucci,  even  two  years.  Straus 
states  that  cultures  of  human  tubercle  are  only  exceptionally  capable  of 
reproduction  after  five  to  six  months;  after  eight  to  twelve  months  they 
fail  regularly.  The  virulence  of  the  cultures  likewise  diminishes  with  age. 
According  to  Theobald  Smith,  tubercle  cultures  are  usually  dead  after  three 
months. 

The  Thermal  Death-point. 

In  a  recent  publication*  I  reported  the  results  of  my  experiments  upon 
the  thermal  death-points  of  pathogenic  microorganisms  in  milk.  Nine 
experiments  were  made  with  five  different  cultures  of  the  bovine  tubercle 
bacillus.  The  conclusion  was  drawn  that  the  tubercle  bacillus  in  milk  loses 
its  infective  properties  for  guinea-pigs  when  heated  to  60®  C.  and  maintained 
at  that  temperature  for  twenty  minutes,  or  to  65®  C.  for  a  much  shorter 
time. 

It  should  be  remembered  that  the  milk  in  these  tests  was  very  heavily 
infected  with  virulent  cultures,  as  indicated  by  the  prompt  death  of  the 
control  animals.  Milk  would  practically  never  contain  such  an  enormous 
amount  of  infection,  under  natural  conditions.  It  is  justifiable  to  assume 
that,  if  60®  C.  for  twenty  minutes  is  sufficient  to  destroy  the  infectiveness  of 
such  milk  when  injected  into  the  peritoneal  cavity  of  a  guinea-pig,  any 
ordinary  market  milk,  after  such  treatment,  would  be  quite  safe  for  human 
use  by  the  mouth,  so  far  as  tubercle  bacilli  are  concerned. 

It  is  difficult,  if  not  impossible,  to  summarize  the  work  of  others  upon 
the  thermal  death-point  of  the  tubercle  baciUus.  The  following  table 
necessarily  leaves  out  many  factors: 

*  Loc,  cU,  A  complete  review  of  the  literature  upon  the  subject  will  be  found  upon 
pp.  34-47. 
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SHOWING  THE  THERMAL  DEATH-POINT  OF  THE  TUBERCLE  BACILLUS 
AS  FOUND  BY  VARIOUS  INVESTIGATORS. 


Inyestzoatok. 


Martin,  1882 

May,  1883 

Sormani,  1884 

Schill  and  Fisher,  1884  . . . . 
Voebch,  1887 

Yersin,  1888 

Bitter,  1890 

Bang,  1891 

Bonhoff,  1892 

Grancher  and  Ledeux-Le- 
bard,  1892 

Foreter,  1892 

DeMan,  1893 

Schroeder,  1894 

Woodhead,  1895 

MarshaU,  1899 

Th.  Smith,  1899 

Morgenroth,  1900 

Kobrak,  1900 

Beck,  1900 

Galtier,  1900 

Russell  and  Hastings,  1900 . 

Herr,  1901 

Hesse,  1901 

Levy  and  Burns,  1901 

Barthel     and     StenstrOm, 

1901 

Bang,  1902 

Tjaden,  1903 

Rullmann,  1903 

Barthel     and     Stenstr6m, 

1904 

RusseU  and  Hastings,  1904. 

Zelenski,  1906 

Rosenau,  1907 


Killed  at— 


By  cooking. 
Boiling,  5  minutes. 


f  60°,  10  minutes  (—spores). 
\60^  10  minutes  (+ spores). 

68®,  20  minutes. 

70**,  6  minutes  (enfeebles). 

60®,  5  minutes ( sometimes  en- 
feebles). 

80®,  (sometimes  kills). 

85®,  (always  kills). 

60®,  20  minutes. 

/  60®,  5  minutes  (attenuates). 
\  70®,  1  minute  (kills). 

r  60®,  6  hours. 
\  95®,  momentary. 

/  55®,  4  hours. 
\  60®,  1  hour. 

60®,  15  minutes. 

50®,  15  hours. 

60®,  8  hours. 

60®,  45  minutes. 

70®,  45  minutes. 

70®,  2J  minutes. 

68®,  20  minutes. 

60®,  15  to  20  minutes. 

55®,  3  hours. 

50®,  4  hours. 

100®,  3  hours. 

60®,  20  minutes. 
65®,  15  minutes. 
60®,  20  minutes. 
65®,  15  minutes. 


85®,  1  to  2  mmutes. 
65®,  30  minutes. 

80®,  1  minute  (uncoagulated). 

71®,  1  minute. 

60®,  20  minutes. 


Not  Kzllkd  i 


80®. 

90®  for  10  minutes. 

100®. 

100®,  boiling  twice. 


50®,  60  minutes. 


55®,  3  hours. 
60®,  45  minutes. 
80®,  momentary. 

60®,  45  minutes. 


90®    (results   contradic- 
tory). 

60®,  10  minutes. 

f  70®,  10  minutes. 
\  100®,  momentary. 

rioo® 

\  80®,  30  minutes. 
85®,  6  minutes. 

80®,  5  seconds. 


70®.  15  minutes. 
60®,  15  minutes. 

60®,  20  minutes. 

80®,   1   minute   (coagu- 
lated). 

76®,  20  minutes. 


The  above  tabular  statement  shows  that  my  results  agree  with  the  work 
of  Yersm,  Bonhoff,  Schroeder,  Th.  Smith,  Russell  and  Hastings,  and  Hesse, 
in  that  60°  for  twenty  minutes  and  less  is  sufficient  to  kill  the  tubercle  bacillus. 

I  am  now  conducting  a  further  series  of  experiments  upon  the  thermal 
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to  have  seen,  in  some  cases,  successful  inoculation 
Straus  has  made  analogous  experiments  with  opposite 


in^^ 


The  Short  Life  op  Cultures  Contrasted  with  thb 
Unfavorable  Conditions. 

The  comparatively  short  life  of  pure  cultures  of 
under  most  favorable  conditions,  contrasts  strangely  with 
for  the  organism  imder  unfavorable  conditions.    It  a] 
the  tubercle  baciUus  in  cultures  is  shorter  the  more  rapid 
growth. 

Comet  states  that  serum  cultures  remain  alive  about 
cerin-agar  cultures  are  often  partially  or  wholly  dead  in 
It  appears  that  cultures  of  avian  tubercle  retain  their  ve^ 
ogenic  power  much  longer — ^according  to  Maffucci,  even 
states  that  cultures  of  human  tubercle  are  only 
reproduction  after  five  to  six  months;  after  eight  to  t 
fail  regularly.    The  virulence  of  the  cultures  likewise  dii^ 
According  to  Theobald  Smith,  tubercle  cultures  are  usu^ 
months. 

The  Thermal  Death-point. 

In  a  recent  publication*  I  reported  the  results  of  my 
the  thermal  death-points   of  pathogenic  microorganisr 
experiments  were  made  with  five  different  cultures  of  .., 
baciUus.    The  conclusion  was  drawn  that  the  tubercle  I 
its  infective  properties  for  guinea-pigs  when  heated  to  60 
at  that  temperature  for  twenty  minutes,  or  to  66**  C. 
time. 

It  should  be  remembered  that  the  milk  in  these  tee^ 
infected  with  virulent  cultures,  as  indicated  by  the  p 
control  animals.  Milk  would  practicaUy  never  contair^ 
amount  of  infection,  under  natural  conditions.  It  is  j 
that,  if  60°  C.  for  twenty  minutes  is  sufficient  to  destro} 
such  milk  when  injected  into  the  peritoneal  cavity  o*" 
ordinary  market  milk,  after  such  treatment,  would  be  <, 
use  by  the  mouth,  so  far  as  tubercle  bacilli  are  conoern^ 

It  is  difficult,  if  not  impossible,  to  summarize  the  * 
the  thermal  death-point  of  the  tubercle  bacillus.  ' 
necessarily  leaves  out  many  factors: 

*  Loe,  eii.  A  complete  review  of  the  literature  upon  the  lu 
pp.  34-47.  '^^ 
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Dried  Tubebcttlous  Sputum  Under  Different  Conditions. — (Continued,) 


AUTHOB. 

CONDRIONB. 

Not  Kilubd. 

Killed. 

Caddae  and    Malet, 

1888 

Dried  tuberculous  lung  allowed 
to  decompose  in  outer  air. 

150  days. 

After  150  days. 

DeSoiua,  1889 

Dried  walls  of  cavities  insuf- 
flated;    caused    tuberculosis 
in  12  of  14  guinea-pigs;  time 
of  drying  not  stat^. 

Galticr,  1889 

Dried  tuberculous  "material" 
esrooeed  to  air  and  light  at 

38  days. 

Swne,  at  room  temperature. 

30  days. 

After  30  days. 

Fdtz,  1890 

Dried  tuberculous  sputum  in 

Over  7  months. 

road  dust,  exposed  to  weather. 
Same,  exposed  to  sun. 

About  140  days. 
7  to  9  months. 

Dried  sputum  in  rooms. 

Sawisky,  1891 

Tuberculous  sputum  dried  un- 
der  ordinary   conditions   of 
living-room. 

2i  months. 

Stone,  1891 

Dried  tuberculous  sputum. 

3  years. 

Ranaome  and  Dele- 

pine,  1894 

Tuberculous  sputum  exposed 

in  watch-glasses  to — 
(a)  Air  and  light  4  days,  then 

19  days. 

15  days  in  the  dark. 

(&)  Air  and  darkness  8  days. 

then  11  days  in  darkness. 

19  days. 

(c)  Close  cupboard  19  days. 

Tuberculous  sputum  exposed 
on  glass  rods  in  drjring  box 
to  diffused  daylight  anof  slow 

19  days. 

Hill,  1903 

16  days. 

diffusion  of  air. 

Card^l905 

Tuberculous  sputum  spread  on 

2  days. 

4  days. 

glass,  exposed  to  air  and  light. 

4  days. 

6  days. 

6  days. 

10  days. 

Tuberculous  sputum  in  thick 

14  days. 

layers  dried  on  marble  slab. 

Twitchell,  1905 

Tuberculous  sputum  in  paraf- 

Produced    le- 

No lesion  after 

fined  bottles,  in  dark  moist 

sions:  at  end 

188  days. 

box 

of  170  days. 
160  days. 

Tuberculous  sputum  in  paraf- 

188 days. 

fined  bottles  in  dark  closet. 

Tuberculous  sputum  in  paraf- 
fined bottles,  in  diffused  light. 

124  days. 

175  days. 

Tuberculous  sputum  in  p^^- 

33  days. 

100  days. 

fined  bottles,  in  thermostat. 

Cotton-stoppered    bottles,    in 
dark,  moist  box. 

157  days. 

172  days. 

Cotton-stoppered    bottles,    in 

100  days. 

141  days. 

daik  closet. 

On  ice. 

102  days. 

153  days. 

On  handkerchief. 

70  days. 

110  days. 

On  towel. 

70  days. 

110  days. 

On  carpet. 

In  sand,  in  moist  light  place. 

39  days. 
123  days. 

70  days. 
148  days. 

In  sand,  in  dry  light  place. 
Open  bottles,  outdoors,  winter. 

30  days. 

70  days. 

110  days. 

132  days. 

Sonnani,  1906 

Dried  tuberculous  excretion  at 
35<>C. 

15  days. 

14  flxn  twrnofjouxfAL  oooraxEss  on  TUBERCXTLoeia. 

Dftn»  TcMBtccnLflc^  3rLi'LM  Uanan  Diffsssst  C(»n>inoiis. — (Con/mnetf.) 


C^omo-.. 

Nor  KnxxD. 

Riektfdi.dbdc,ttid 

Afiw,  ld08 

Dried  tabtatcakxa  tpatam  in 

^tf )  SonHght  9CDd  drj. 

Ezperimento 
under  way. 

(b)  fXffnaed  foiit  and  dry. 
r^>  l>uk  mod  arj. 

1  month. 

85  days. 

(d)  I>»k  and  damp  bMement. 

Ezpenmento 
under  way. 

Thb  Effect  of  Sunlight. 

Koch's  dictum,  that  direct  sunlight  kills  the  tubercle  bacillus  within  a 
few  minutes  to  several  hours,  has  been  confirmed  by  all  workers  except 
Felix.  The  time  required  depends  upon  the  brightness  of  the  ray,  the  time 
of  the  year,  the  latitude,  the  temperature,  the  thickness  and  opacity  of  the 
layers,  the  medium  in  which  the  bacilli  are  embedded,  and  other  conditions. 

This  action  of  light  corresponds  to  the  well-known  germicidal  power  of 
the  ultra-violet  rays  of  the  spectrum  upon  other  non-spore-bearing  bacteria, 
and  must  play  an  important  r61e  in  diminishing  the  danger  from  tuberculous 
sputum  and  dust  out-of-doors. 

The  following  table  gives  the  data  in  brief  upon  the  subject : 


EFFECT  OF  DIRECT  SUNLIGHT  UPON  THE  TUBERCLE  BACILLUS. 

AVTffOB. 

COKDITIOXB. 

Not  Killed. 

KlLLKO. 

Kocb.  1890 

Tubercle  bacilli. 

Few  minutes  to 

several  hours. 

Fdt*.  IH90 

Tuberculous  sputum  in  road 
du«t  exposed  to  sun. 

About         140 
days. 

RaiMOfne  and  Dele- 

pine,  1894 

Pure  culture  dried  on  paper  in 

thin  lavers. 
Tuberculous  sputum  on  linen 

and  woolen  cloth. 

12i  hours. 

Mlgneco,  1895 

24  to  30  hours. 

Virulence     di- 

minishes in  10 

to  15  hours. 

(kfdiiwr,  1898 

Tuberculous  sputum  on 

fkaid, 

1}  hours. 

2  hours,  5  min- 

HUnm, 

utes. 

WfXfd, 

24  hours  (local- 
ized tubercu- 

lOMMllftiidCffoueb, 

losis). 

1900 , 

Tuberculous    sputum    placed 
upon  st^HllMd  soil. 

35  hours.  (Vir- 
ulence dimin- 

45 hours 

ished      after 

t^nmt^^lM 

Tuberculous  sputum,  exposed 

20  hours.) 

Aanttt,  1908 

to  dust  and  sunlight. 
Dried  mucopurulent  sputum  in 

2  to  24  hours. 

4  hours. 
48  hours. 

expectoration. 
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AtrrooK, 

OoHumoNn. 

Ktu^feD, 

Gadfec,  1906.,,,.,, 

TuberculotiB  sptitum  on  a  board. 

24  hours. 

Tuberculous  eputuoi  in   glads 
pkites   expoeed   to   artificial 

Tuberculous  eputum  exposed 

24  hours. 

48  hours. 

TwitcheU,  1905 

1  hour* 

7  hours. 

to  direct  sun-rayi. 

Di  Dotina,  1907  .,,. 

Pure  cultures , 

6  days. 

8  days, 
5  to  7  day*. 

Koch,  1890 

Cultures  of  tubercle  bacilli  ex- 

posed to  dispersed  daylight 

near  window. 

RaDsome  and  Dele- 

pine,  1894 

Pure  cultyr^  dried  on  paper 
in  thin  layers,  exposed  to  air 
and  light. 

4  days. 

Same,  exposed  to  sunlight. 

12}  hours. 

The  Tubercle  Bacillus  m  Water. 

The  tubercle  bacillus  may  probably  live  and  remain  virulent  in  water 
for  several  months.  We  have  indications  of  this  in  the  work  of  Straus  and 
Dubarry  (1899);  Muschold  (1900);  Galtier  (1889);  Chantemesae  and  Widal 
(1888) ;  and  CadSac  and  Malet  (1888). 

Since  the  danger  of  ingesting  the  tubercle  bacillus  is  now  well  established, 
its  presence  in  drinking-water  assumes  a  special  significance.  Tuberculous 
cattle,  as  well  as  tuberculous  indi\iduals,  swallow  and  discharge  large  num- 
bers of  tubercle  bacilli  in  their  dejecta.  Sewage  polluted  water  used  for 
drinking  purposes  may,  therefore,  harbor  dangers  other  than  the  intestinal 
order  of  diseases,  such  as  typhoid,  cholera,  etc.  Dixon  found  acid-fast 
organisms  resembling  the  tubercle  bacillus  morphologically  in  the  sewage 
from  hospitals  in  Philadelphia.  Sedg^Hck  and  MacNutt*  (1908)  have  ex- 
amined the  theorj%  first  enunciated  by  Hiram  F.  Mills  and  others,  but  first 
definitely  formulated  and  published  by  Allen  Hazen^  that  '*for  every  death 
from  t3rphoid  fever  avoided  by  the  purification  of  public  water-supplies, 
two  or  thr^  deaths  are  avoided  from  other  causes.'^  Sedgwick  and  MacNutt 
studied  the  influence  of  the  purification  of  polluted  water-supplies  in  Lowell 
and  Lawrence,  Mass,,  compared  with  similar  data  for  Manchester,  N.  H. 
The  theorem  was  proved  true,  not  only  for  the  cities  mentioned,  but  also 
for  certain  other  cities,  including  Hamburg,  Germany,  Among  the  causes 
other  than  typhoid  fever  for  which  the  death-rates  are  diminished,  pul- 
vwnary  tuberculosis,  pneumonia,  and  infant  mortality  are  prominent*  The 
occurrence  and  the  viability  of  the  tubercle  bacillus  in  water,  therefore, 
become  a  fertile  field  for  research. 

The  following  is  a  brief  abstract  of  the  work  done  to  date  upon  the  sub* 
ject; 

*  Sedgwick,  W,  T.,  and  MacNutt »  Scott:  ''Typhoid  Fever  and  the  Purification  of 
Public  Water  SuppUea/'  Science,  voL  xxvii,  August  14, 19(B,  p.  215. 
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TUBERCLE  BACILLUS  IN  WATER-PCTREFACnON  AND  MISCELLANE0U8 

CONDITIONS. 


AUTBOB. 


Sormani,  1896. 


Straus  and  DuBany, 
1899 


Qaltier,  1889 

Muaohold,  1900 

Cad^ao  and  Malet, 
1888 


Btnoa,  1896.. 
XinUin,  1905 


*HH,  lAOO 

■*ol*|||u«.  1900, 


CowDinom. 


Tuberde  bacflhis  in  water. 


Tuberde  culture*  in  water  of 
the  river  Oureq:  at  2tf  C, 
38Pa, 

Tubercle  cultures  in  distilled 

water; W*  C, 

38^  C, 

Tuberculous  spleen  in  water, 
3**  to  8«  C, 

Tuberculous  products  of  pigs 
and  cows  in  running  and  stag- 
nant water;  17>,  13**,  (f  C. 

Tuberculous  products  of  cow  in 
running  water,  4^  to  10^  C. 

Tuberculous  sputum  in  water, 
sewage,  etc. 

In  sewage-polluted  water. 

Tuberculous  lung,  buried. 


Fragment  of  tuberculous  lung 
in  running  water. 

Pieoe  of  tuberculous  lung  in 
bowl  of  water  exposed  on 
outer  window-sill. 

Pieoe  of  tuberculous  lung  in 
bowl  of  water  exposea  on 
outer  window-sill. 

Tuberculous  lung  titrated  with 
water,  exposed  to  air  in 
bowl. 

Tuberculous  organs  placed  in 
cadavers  of  hogs  and  buried. 

Tuberculous  sputum,  kept  fluid 
in  well-corked  bottle. 

Dust  from  papers  and  books  in- 
fected with  flne  spray  con- 
taining tub(!rflle  bacilli. 

Sputum  dust. 

Cloth  flbers  containing  tuber- 
cle bacilli. 

Street  dust  ccmtaining  tuber- 
cle bacilli. 

Portions  of  exhumed  hunmn 
ImmUon. 

IIuHihI  plithisloal  hings. 


Not  Kuxxd. 


12  monUis  at- 
tenuated, but 
not  killed. 


27  days 
95  days. 
30  days. 

24  days. 
115  days. 

25  days. 
17  days. 


14  days. 


2  months. 

A   number   of 

months. 
6  months. 

77  days. 
124  days. 
159  days. 
167  days. 


25  days. 
76  days. 

120  days. 

16  days. 

3  months. 

8  days. 

4  days. 
6  days. 

3  days. 

8  months. 

Several  years. 


KnxBD. 


Results  nega- 
tive after  167 
days. 


150  days. 

67  days. 

4  months. 
17  months. 
4  months. 


7  months. 
10  months. 

8  months. 
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LiTERATimE. 

The  foUowing  is  an  abstract  of  the  published  work  bearing  on  this  sub- 
ject. Some  of  these  articles  now  have  little  more  than  historical  value* 
Others  are  fragmentary,  or  report  the  results  of  a  single  or  a  few  inocula- 
tions. In  many  of  the  articles  important  details  of  the  experiments  are 
omitted^  so  that  it  is  not  possible  to  form  a  just  valuation  of  their  worth. 

The  Eterature  upon  the  thermal  death-point  of  the  tubercle  bacillus  was 
fuUy  abstracted  in  Hygienic  Laboratory  Bulletin  No*  42,  and  is  therefore 
not  repeated  here. 

Annett*  collected  expectorations  from  the  streets  of  London  during  the 
winter  months  by  means  of  sterilii^d  swabs^  which  he  placed  in  sterilized 
test-tubes.  Portions  of  each  were  inoculated  subcutaneously  in  two  guinea- 
pigs.  The  animals  were  kept  under  observation  during  the  subsequent 
eight  weeks  or  more*  Other  portions  were  used  to  make  two  smears  from 
each  on  glass  slides  which,  after  being  stained  by  the  Ziehl-Neelsen  method, 
were  examined  under  a  ^  oil-immersion  objective*  Mucous,  mucopurulent, 
and  purulent  accumulations  were  taken  indiscriminately^  only  the  more  liquid 
expectorations  being  neglected*  One  hundred  and  eight  such  expectorations 
w-ere  examined*  Neglecting  those  cases  which  resulted  in  the  death  of  both 
experimental  animab  within  a  few  days,  out  of  105  specimens  of  sputum  col- 
lected, five  were  proved  to  contain  virulent  tubercle  bacilli,  a  percentage  of 
4.76,  three  of  the  five  being  demonstrated  microscopically.  Some  of  the 
collections  certainly  were  nasal  secretions,  discharged  by  way  of  either  the 
anterior  or  posterior  nares. 

Annett t  (1903),  after  reviewing  the  work  of  preceding  authors  upon  the 
action  of  sunlight  on  tuberculous  sputum,  states  that  their  results  appear 
to  be  somewhat  at  variance.  He  conducted  a  few  experiments  with  the 
object  in  view  of  determining  the  effect  of  the  English  cUmate  upon  the 
tubercle  bacillus. 

A  quantity  of  mucopurulent  sputum  from  a  case  of  pulmonary  tuber- 
culosis, which  showed  a  number  of  tubercle  baciDi  in  every  field,  was  divided 
into  small  maaaes  of  the  size  that  would  be  ordinarily  exi>ectorated  by  a 
person  on  the  street.  These  were  exposed  to  the  action  of  sunlight  for 
varying  periods  of  two,  four,  six,  eight,  twelve,  twenty-four,  and  forty-eight 
hours,  on  four  days  having  an  average  temperature  of  about  65®  F*  and  a 
tight  breeze* 

Twenty-four  hours  of  exposure  to  sunlight,  during  eight  of  which 
there  was  direct  sunlight,  throughout  the  remainder  the  sun  being  slightly 

*  Aimett,  H.  E.:  "Tubercular  Elxpectoration  m  Public  Thorough fErea:  an  Experl- 
mefital  Inquiry ,"  Hiompson  Yntm  Lab,  Reporta,  vol.  iv,  pt.  2,  1902,  p.  350- 

t  Annett:  "Ttibercukr  Expectoration  in  Public  Thoroughfares,"  Jour*  Stat«  Med.^ 
London,  vol  xi,  1903,  pp.  163-466, 


.     .    . .     ■      ::ix"ildtion  into 

•v>ft::y-toiir  hours 

-    >^     ...-  ii^'Ctfure,  however, 

.  "..r^^  'Jiay  lose  virulence 

-^     .   «>  :o  iheir  viability  in 

^    •.  ci  :::ions  that  the  prcser- 

.  ;    .'..:  -.liickness  of  the  sputum 

T  :  YIH.V  to  the  character  of  the 

-     v./^^ure  to  light,  heat,  and  air. 

:•,.   -i  large  masses,  the  bacilli  are 

...      a:i[s:  and  in  a  dark,  cool  place, 

i  :iiany  city  dwellings,  the  maxi- 

.^.  -.0  be  from  six  to  eight  months; 

..:u  and  tuberculous  animal  tissues 
%  :liiii  a  few  days  (Baumgarten  and 

'.t  is  vlo^xjndent  upon  the  nature  of 

l.ivv.  wholher  the  products  of  decom- 

V-..     ^lultior  was  able  to  infect  animals 

i:ui  luui^.  This  question  is  of  interest 
.  liuv  in  the  diseased  cadavers  and 
■,  .'to  iH>ssible  danger  of  transmission 
M-.  ^adoac  and  Malet  found  buried 
.V  M.'vs.  but  Klein  not  after  six  weeks. 
,  .:.i  v\»uld  sur\'ive  montlis  in  feces. 
A...'»\vv»nns  could  harbor  the  bacilli 

vvv'tMPosition  ordinarily  must  obviate 

.^  .vwrvations: 

.  ..'f  To  determine  that  pulmonary 
.,,  o;i  of  infected  powdered  material 
ku  i'lii  tho  value  of  this  method  of 
.;uioi    which  desiccation  takes  place 

»ui:Mo  \Nith  what  they  come  in  contact 
V-.  Us^iN.  .shdves,  carjjets);  upon  non- 
'■,•  o\:iiuine  under  what  conditions 
r.»  di'UM'inine  the  degree  of  virulence 
„•;  K'u'K»#:,v."  0^«le^'s  Modern  Med.,  vol.  iii, 
u.vuuKvH\"   Hev.  d'hygi  Par.,  vol.  xxvii, 
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at  the  time  the  conversion  is  effected.  To  collect  this  dust  and  cause  ita 
inhalation  to  determine  its  infectivity  by  the  respiratory  tract. 

DeMC{:4xtia7i  o}  Sjmtum,—T\ns  is  effected  slowly.  It  is  necessary  to 
determine  the  time  required  for  this  conversion,  taking  into  account  the 
character  of  the  surfaces  upon  which  the  sputum  is  exposed  to  natural 
light,  artificial  hght,  and  to  darkness, 

L  Desiccation  under  Natural  LigM— Tuberculous  sputum  13  placed  upon 
glass,  upon  the  floor,  on  the  hearth,  and  mixed  with  the  ashea. 

(a)  Spread  in  large  quantity  upon  a  plate  of  glass,  the  sputum  adheres 
strongly  in  drying;  it  covers  the  glass^  and  the  glue  which  it  forms  shows  no 
tendency  to  detachment  for  conversion  into  dust.  At  room  temperature  it 
requires  ten  to  twelve  days  to  be  easily  detached  and  reduced  to  powder. 

What  becomes  of  the  virulence  during  this  transformation? 

Particles  of  sputum  are  taken  from  time  to  time  and  inoculated  sub- 
cutaneously  and  intraperitoneally  into  guinea-pigB,  to  determine  the  virulence. 
This  inoculation  is  difficult,  because  the  dried  sputum  takes  its  viscosity 
from  that  which  is  moist* 

At  the  end  of  two  day^*  exposure  to  air  and  light  the  virulence  is  intact; 
two  guinea-pigs  were  inoculated  on  February  17th:  one  died  on  May  30th; 
the  other  May  10th,  of  generalized  tuberculosis  of  hver,  spleen,  and  lungs; 
the  glands  in  the  vicinity  of  the  site  of  inoculation  are  hj-pertrophied  and 
caseous.  At  the  end  of  four  days,  of  the  two  guinea-pigs  inoculated,  the 
result  is  positive  for  one;  negative  for  the  other. 

At  the  end  of  six  days,  of  the  two  guinea-pigs  inoculated  with  the  thicker 
part  of  the  sputum  layer,  the  result  was  positive  for  one;  negative  for  the 
other,  but  the  lesions  were  extremely  discrete,  and  consisted  of  a  few  granu- 
lations, on  the  spleen  and  two  in  the  lungs. 

At  the  end  of  ten  days  two  guinea-pigs  were  inoculated  intraperitoneally 
with  the  powder  collected,  suspended  in  distilled  water,  and  filtered,  with  a 
result  that  permits  the  supposition  that  they  were  not  virulent*  This  de- 
termination is  not  absolutely  exact;  at  the  time  when  these  particles  of  dost 
were  inoculated  with  a  negative  result  a  larger  part  were  collected,  and  very 
finely  pulveri^^d  and  insufflated  under  a  bell-jar  containing  four  guinea- 
pigs;  one  of  the  guinea-pigs,  in  addition  to  inhaling  the  dust,  ate  the  powder 
collected  in  considerable  quantity  on  the  glass  floor. 

Notwithstanding,  three  of  the  four  guinea-pigs  remained  perfectly 
healthy  for  three  months;  the  fourth,  that  had  inhaled  and  eaten  the  powder, 
presented  at  autopsy  the  characteristic  symptoms  of  ingestion  tuberculosis: 
tuberculous  granulations  of  the  palate,  ulcer  of  the  tongue,  hypertrophy  and 
caseation  of  the  maxillary  and  retropharyngeal  glands,  which  were  as  large 
as  hazel-nuts,  two  tuberculous  granulations  in  the  lungs,  spleen  peppered 
with  ^anulatioiu?;   other  viscera  exempt.    Here  ingestion  and  inhalation 
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combinad  produced  a  generalized  infection,  which  inoculation  failed  to 
induce. 

{h)  The  destruction  of  virulence  in  the  sputum  ia  more  or  lesa  rapid, 
according  to  the  intensity  of  the  light  and  the  thickness  of  the  layer  of 
sputum;  sputum  placed  in  thick  layers  on  plates  of  marble  and  placed  on 
the  drj'iJig  stove  for  fourteen  daySj  and  inoculated  on  the  internal  surface  of 
the  thigh  of  three  guinea-pigs,  produced  no  lesion. 

(c)  Sputum  placed  on  the  floor,  not  waxed,  but  porouSj  is  dried  much 
more  rapidly,  with  the  r^ult  that  it  can  be  readily  reduced  to  powder. 

A  large  quantity  of  sputum  was  placed  on  a  board  and  exposed  on  June 
21st  to  the  direct  light  and  heat  of  the  sun.  Particles  of  the  sputum  were 
inoculated  at  the  end  of  tw*enty-four  hours,  forty-eight  hours,  and  seventy-two 
hours,  on  the  internal  surface  of  the  thigh  of  two  guioea-pigs  for  each  series; 
these  animals,  sacrificed  on  August  10th,  were  found  to  be  perfectly  healthy. 

(d)  Sputura  mixed  ^ith  ashes  forms  a  very  sticky  mass,  later  it  becomes 
8oUd,  too  large  to  be  Ufted  by  the  air,  too  thick  to  be  penetrated  by  light, 
of  such  kind  that  its  desiccation  has  the  greater  chance  of  l>eing  accomplished 
without  destruction  of  the  bacilli*  This  mixture  is  under  the  analogous 
conditions  of  sputum  dried  in  the  darkj  its  virulence  is  similarly  preserved; 
inoculated,  after  having  been  suspended  in  water  and  filtered,  it  can  produce 
tuberculosis, 

2.  Dmccoiion  under  Artificml  Ligfftl.^Artificial  light,  such  as  gas  and 
electricity,  rapidly  destroys  the  virulence  of  sputum  spread  upon  plates  of 
glass  placed  at  a  distance  of  one  meter  from  the^  sources  of  light.  Sputum, 
thus  exposed  for  twenty,  ten,  six,  or  four  days,  or  only  forty-eight  hours  in 
thin  layers,  when  inoculated  into  guinea-pigs,  has  given  negative  results. 
Only  sputum  thus  exposed  for  twenty-four  hours  can  communicate  the  dis- 
ease by  inoculation.  But  such  sputum  is  not  sufficiently  dried  to  be  easily 
triturated  and  converted  into  powder  capable  of  being  inhaled. 

3.  Desiccaiion  in  ike  Darkness. — Powdered  sputum,  dried  at  normal 
temperature,  or  in  an  incubator  at  36°  C,  preserves  its  virulence  uncertainly, 
u  e.,  inoculation  of  such  desiccated  sputum  gives  uncertain  results.  While 
inoculation  of  such  sputum  may  give  negative  results,  its  ingestion  wnll  lye 
positive.  It  appears  that  the  bacilli  are  incorporated  in  a  viscous  stratum 
of  sputum,  imprisoned,  so  that  they  cannot  vegetate,  and  inoculation  remains 
ineffective.  Many  times  the  author  has  found  that  inoculation  beneath 
the  skin  of  guinea-pigs  of  such  sputum  powder  failed  to  produce  tuberculosis- 
Positive  results  with  such  dried  sputum  are  obtained  only  after  a  long 

time;  the  development  of  tuberculosis,  resulting  from  the  subcutaneous 
inoculation  of  this  so  dried  sputum,  triturated  and  suspended  in  a  small 
quantity  of  distilled  water  and  filteretl,  is  extremely  slow.  Many  of  the  ani- 
cnals  inoculated  in  March  have  lived  untU  August  10th,  and  may  live  longer* 
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At  autopsy  they  show  tubercular  lesions  upon  the  spleen,  the  lung,  with 
a  small  focus  of  induration  at  the  site  of  inoculation* 

Thus,  sputum  distributed  in  dwellings  or  on  discarded  clothing,  or 
stamped  about,  constitutes  a  sticky  product,  which  solidifies  slowly,  and  ia 
pulverized  mth  difficulty  after  a  long  time*  While  this  transformation  m 
occurring,  light  is  attenuating  or  destroying  the  virulence* 

Once  only  were  Cad^ac  and  Malet  able  to  obtain  this  transmii^on, 
and  they  thus  contributed  to  the  belief  that  contamination  by  the  dust  of 
rooms  occupied  by  phtMsics  should  be  regarded  as  an  accident. 

The  frequency  of  this  accident  can  vary  with  the  degree  of  cleanliness, 
of  aeration,  of  aggregation  of  phthisical  subjects,  or  with  the  exiguity  of  the 
rooms  which  they  inhabit,  and  with  the  hygienic  measures  taken  for  the 
prevention  of  the  accumulation  in  these  places  of  sputum  and  dust. 

It  is  necessary  to  multiply  the  experiments  with  the  \new  of  determining, 
as  exactly  as  possible,  though  of  necessity  only  approximately,  the  dangers 
of  infection  by  the  atmosphere  of  hospitals,  public  places,  or  the  interior  of 
houses.  It  Ls  necessary  to  collect  the  dust  of  all  these  places  and  to  cause 
its  inhalation  by  animals.  Heretofore,  experiments  have  not  been  made  under 
this  procatune.  The  dust  collected  in  hospitalSp  asj^ums,  and  apartments 
occupied  by  phthisics  has  always  been  inoculated  either  subcutaneously  or 
intraperitoneally*  Comet  succeeded  in  communicating  tuberculosis  to  one- 
third  of  the  animals  inoculated.  The  results  of  his  experiments  are  weakened 
either  by  the  acid-resistant  organisms  or  by  an  unknown  cause* 

Inoculations  demonstrate  its  innocuity*  When  thb  virulence  is  not 
destroyed,  the  bacilh  are  incorporated,  imprisoned  in  the  desiccated  stratum 
of  the  tuberculous  sputum,  vegetatmg  very  slowly,  which  permits  of  gernii- 
cidat  and  phagoc>^iG  actions  of  the  greatest  intensity*  The  virulence  is 
also  very  irregularly  distributed  in  the  mass  of  powder,  and,  generally,  is 
little  pronounced,  as  shown  by  the  results  of  inoculation  of  sputum  dried  in 
the  dark.  It  is,  perhaps,  the  same  when  inhaled.  To  determine  this  point 
requires  that  these  powdered  sputa  should  be  collected  in  places  susceptible 
of  being  contaminated,  and  adniiniBtered  by  inhalation  for  the  purpose  of 
detenninbg  their  infectivity* 

The  researches  made  with  the  view  of  exposing  these  virulent  powdered 
sputa  are  not  numerous^  it  is,  therefore,  important  to  determine  the  degree 
of  the  infection  of  the  atmosphere  before  going  further. 

The  experiments  of  the  author,  relative  to  the  resistance  of  the  tubercle 
bacillus  to  desiccation,  have  demonstrated  the  destructive  influence  of  au* 
and  light,  especially  in  sputum.  These  experiments  have  shown  that  the 
presence  of  idrulent  bacilli  in  the  air  is  rare. 

In  1887  the  author  demonstrated  that  dust  collected  from  the  rooms 
occupied  by  phthisical  patients  only  exceptionally  produced  tuberculosis 
by  inoculation* 
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The  author  concludes  that,  notwithstanding  all  the  favorable  conditions 
for  the  infection  of  the  experiment  animals,  it  can  be  stated  that  it  is 
very  difficult  to  communicate  tuberculosis  by  inhalation  of  dust  prepared 
from  dried  tuberculous  sputum. 

Cad6ac  and  Malet*  (1888)  submitted  portions  of  tuberculous  lungs, 
prepared  in  two  different  ways,  to  the  influence  of  desiccation. 

In  the  first,  they  placed  small  pieces  of  the  lung  of  a  tuberculous  cow 
upon  Joseph  paper.  When  well  dried  by  exposure  in  the  laboratory,  they 
were  passed  through  a  pepper-mill  and  the  powder  placed  in  flasks  to  be 
inoculated  after  a  variable  time  into  divers  animals. 

In  the  second  experiment  pieces  of  tuberculous  lung,  of  the  size  of  the 
hand,  were  placed  in  a  soup  bowl  upon  the  window  of  the  laboratory;  in  the 
beginning  there  was  a  slight  putrefaction,  then  desiccation  took  place.  The 
following  results  were  obtained  by  inoculation  imder  the  two  conditions: 

1.  Powdered  Tvbercidous  Maiter. — ^The  powder  was  inooilated  after  forty- 
three  days,  one  himdred  and  two  days,  one  himdred  and  twenty-six  days, 
and  one  hundred  and  fifty  days  of  dr3ring.  After  one  himdred  and  two 
days,  they  were  shown  to  be  non-infective. 

2.  Pieces  of  Lung  Exposed  to  Desiccation  in  the  Chder  Air. — ^After  seventy- 
six  days  of  desiccation,  particles  from  the  center  of  the  piece  of  lung  were 
inoculated  into  two  rabbits,  which  rapidly  developed  tuberculosis. 

Second  Experiment. — ^Under  similar  conditions  positive  results  were 
obtained  after  eighty  days  of  desiccation. 

In  a  third  experiment  the  authors  transmitted  tuberculosis  after  one  hun- 
dred and  fifty  days'  exposure  to  the  air.    After  this  time  the  results  were 

n^ative. 

The  authors  have  examined  into  the  virulence  of  tuberculous  lungs  that 
have  been  submitted  to  putrefaction,  developed  as  the  result  of  burial,  of 
running  water,  and  of  stagnant  water,  or  of  the  exposure  to  the  air  of  a 
tuberculous  liquid. 

S.  B%aial  of  Tuberculous  Lungs. — On  January  7,  1887,  three  pieces  of 
tobercukjus  lung  were  buried. 

Pirrf  Enerimeni. — ^Two  rabbits  were  inoculated  after  seventy-seven 
ijaxs'  boxtil;  wisults,  positive.  The  bacilli  were  recovered  according  to 
iirfipi^s  mKlKid  in  the  putrefied  products. 

^^0fM  fi»fw»^* — Inoculation  after  one  hundred  and  twenty-four 
4S5^  X  ^w  jotttd^  iteults  podtive. 

T^n:  iLjKTijrtttfii^     Inrrriiint^^'^  after  one  hundred  and  fifty-nine  days 

.^^^^iaiiJWMut    hti-ralfttiAn  after  one  hundred  and  sixty-seven  days 


^^u    *^^^  diffmnts  modes  de  traDBmlssion  de  la  tuberculose," 
y^fc^;iAiMiiiitoii>  V"  MB » IS88,  pp.  310-317. 
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After  one  hundred  and  sixty-eeven  days  the  auimak  died  constantly  of 
septicemia,  bo  that  it  is  impossible  to  determine  if  the  tubercular  virulence 
is  definitely  affected  after  this  period  of  intermeat. 

The  results  do  not  indicate  any  exceptional  decrease  in  the  power  of 
resistance  of  tuberculona  matter  by  putrefaction. 

4,  Exposure  of  Tuberculous  Lung  in  Running  Watcr,^A  fragment  of 
tuberculous  lung  was  exposed  to  the  action  of  a  current  of  water  (hydrant) 
for  twenty-five  days,  when  divers  animats  were  inoculated,  all  of  which 
became  tuberculous*  The  inconvenience  of  this  method  of  putrefaction  has 
curtailed  these  experiments* 

5.  Putrefaction  of  a  Piece  of  Tuberculous  Lung  in  a  Bawl  of  WateTj  Placed 
€n  the  Outer  Wiruhw-silL — (a)  Inoculation  of  two  rabbits  after  seventy-six 
days;  result  positive. 

(6)  Inoculation  of  two  rabbits  after  one  hundred  and  twenty  days; 
results  positive, 

(c)  Inoculation  of  tw^o  rabbits  after  one  hundred  and  twenty  days; 
results  negative. 

One  hundred  and  tw^enty  days,  then,  ia  the  limit  of  preservation  of  viru- 
lenee  of  fragments  of  tuberculous  lung  under  the  conditions  of  humidity 
indicated. 

As  these  experiments  were  made  contemporaneously  w^ith  those  of  binrial, 
the  following  deduction  is  prompted. 

Putrefaction  in  the  open  air  affects  the  virulence  of  tuberculous  matter 
more  rapidly  than  interment.  Is  it  the  same  when  small  particles  of  tuber- 
culous matter  are  exposed  under  the  form  of  small  granulations  in  a  large 
quantity  of  fluid?    The  following  seriea  of  experiments  were  made  to  this  end : 

6*  Tuberculous  Fluid  Exposed  to  Uw  Air  and  to  Divers  Extctmal  Influences. 
— A  portion  of  a  tuberculous  lung  was  triturated  and  mixed  with  a  large 
quantity  of  water.  This  virulent  product  w^as  filtered  and  exposed  to  the  air 
in  a  large  bow^l  for  sixteen  days.     It  was  successfully  inoculated. 

In  the  second  series  of  experiments,  undertaken  March  5,  1887,  with 
fluid  prepared  January  7,  1887  (sixty-seven  days'  exposure),  a  young  pig  was 
unsuccessfully  inoculated. 

Putrefaction  has  a  more  destructive  effect  when  the  fermentable  tuber- 
culous matter  is  exposed  in  smaller  particles. 

Chantemesse  and  Widal*  (1888)  made  research  as  to  the  number  of  days 
the  bacilli  and  *' spores"  of  tuberculosis  can  remain  viable  in  the  water  of 
the  Seine. 

Some  of  the  specimens  of  w^ater  have  been  first  sterilized  and  then  inocu- 
lated with  cultures  of  tubercle  rich  in  spores;  others  were  directly  inoculated 

*  Chantemeeee  and  Widal;  ^'Eesisiance  of  the  Tubercle  BacUli  in  Hiver  W&ter/' 
Cong,  poar  T^tude  de  la  tuberculose,  1**  8tiaa,»  1888|  p,  317. 
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after  collection.  A  portion  of  the  tubes  of  each  group  was  kept  in  cold 
storage  at  a  temperature  of  8°  and  12®  C.  Another  portion  was  kept  at 
room  temperature  between  15°  and  20°  C. 

Every  eight  days  a  sample  of  the  water  that  had  been  kept  in  the  cold 
was  inoculated  into  Pasteur  flasks  containing  glycerin-bouillon,  according 
to  the  method  of  Nocard  and  Roux;  like  inoculation  was  made  of  the  water 
kept  at  room  temperature;  the  flasks  were  then  incubated.  At  the  end  of 
twenty  days  and  a  month,  1  c.c.  of  each  tube,  which  without  previous  steril- 
ization had  been  inoculated  with  tubercle  bacilli,  was  inoculated  intraperi- 
toneally  in  guinea-pigs,  with  the  following  results: 

Tubercle  bacilli  are  alive  fifty  days  in  sterilized  Seine  water  kept  at  8° 
to  12°  C.    The  same  for  seventy  days,  kept  at  15°  to  18°  C. 

In  connection  with  the  question  of  vitality  of  the  tubercle  bacilli  is  the 
more  important  question  of  their  virulence.  The  second  series  of  experi- 
ments was  made  to  determine  this  point. 

Guinea-pigs,  inoculated  intraperitoneally  with  1  c.c.  of  the  water,  which 
contained  tubercle  bacilli  after  fifteen  days,  were  killed  at  the  end  of  two  and 
a  half  months.  None  of  them  presented  the  least  trace  of  tuberculosis. 
This  result  is  due  either  to  the  small  quantity  of  water  inoculated,  or  to 
the  attenuation  of  the  bacilli  in  the  relatively  cold  water. 

With  regard  to  the  experiments  upon  the  attenuation  of  the  tubercle 
bacilli  in  water  kept  at  ordinary  temperature,  the  results  are  not  invaU- 
dated  by  the  fact  of  the  possible  long  preservation  of  the  tubercle  bacilli 
in  river-water.  So  long  as  they  remain  living,  external  conditions  can  restore 
to  them  the  virulence  which  they  have  lost. 

Cochez*  (1883)  states  that  the  number  of  tubercle  bacilli  preserved  on 
linen  and  handkerchiefs  appears  to  increase  in  the  sputum  preserved  for 
three  weeks,  as  shown  microscopically;  the  dimensions  of  the  bacilli  are 
enlarged,  especially  in  the  sputum  kept  in  the  incubator.  He  states  also 
that  Tappeiner  produced  tuberculosis  in  dogs  by  causing  them  to  inhale  dried 
particles  of  sputum. 

Comett  (1907)  summarized  his  conclusions  upon  the  biology  of  the 
tubercle  bacillus  by  stating  that  we  are  dealing  with  a  microorganism  which 
may  be  called  a  strict  parasite.  Its  resistance  to  external  injurious  in- 
fluences seems  to  depend  upon  the  wax-like  substance  which  surrounds  it 
as  a  hard  envelop.  This  gives  it  a  middle  place  between  the  spore-  and  the 
non-spore-bearing  organisms.  It  is  destroyed  in  a  few  minutes  at  70°  and 
80°  C,  is  not  susceptible  to  cold,  even  when  frozen;  is  readily  injured  by 
sunlight — ^being  killed  in  a  few  minutes  to  a  few  hours;  diffused  light  requires 

*  Cochez,  A.:   "De  la  recherche  du  bacille  de  la  tuberculoae  dans  lee  crachets/' 
Gompt.  rend.  soc.  biol.,  Paris,  7  s,,  vol.  v,  1883  jp.  366. 
t  Comet,  G.:  "  Die  Tuberkulose,"  2  vols.,  Wien,  1907. 
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several  days  for  this  action.  When  dried  in  not  too  thin  layers,  it  lives  for  sev- 
eral months  to  a  half  a  year.  On  account  of  its  slow  growth  upon  artificial  cul- 
ture-media it  cannot  withstand  the  active  influence  of  the  bacteria  of  decom- 
position, which  overgrow  it  and  finally  destroy  it.  A  great  number  of  chemical 
substances  prevent  its  development  and  influence  its  virulence.  Against  ex- 
ternal influences  it  lives  a  comparatively  short  time;  even  under  favorable  con- 
ditionSf  upon  nutrient  media,  at  a  favorable  temperature,  it  dies  in  a  short 
time— upon  aerum  after  half  a  year,  in  glycerin-agar  in  four  to  six  weeks. 

The  death  of  cultures  seems  to  be  quicker  the  more  luxuriant  the  growth. 
The  vitality  of  the  tubercle  bacillus  in  human  and  animal  organisms  seems  to 
be  relatively  a  limited  one.  The  majority  of  the  tubercle  bacilli  in  phthisical 
sputum  and  in  cavities  are  unable  to  develop;  also,  many  of  the  bacilli  found 
m  the  tissues  are  probably  dead*  This  view  is  confirmed  by  the  difficulty  of 
obtaining  cultures  from  particles  of  old  tissue  containing  innumerable  bacilli. 

De  Souza*  (1889)  did  some  work  u|x>n  the  effects  of  inhalation  of  pow- 
dered tuberculous  material.  The  following  are  the  results  of  a  series  of 
experiments  made  by  Souza  with  the  assistance  of  M,  Gallois; 

The  walls  of  cavities  were  dried  in  the  incubator,  reduced  to  fine  powder, 
and  then  insufflated  into  guinea-pigs  by  way  of  irritating  the  respiratory 
tracts  of  the  animals*  Twelve  of  the  fourteen  animals  so  treated  became 
tuberculous. 

While  these  inhalations  were  not  prolonged^  they  penetrated  into  the 
bronchi,  because  one  of  the  nares  of  the  animal  was  closed^  and  through  the 
other  the  bacterial  powder  was  directly  msufflated  with  a  rubber  bag  with 
the  aid  of  the  inspirations  of  the  animal*  Each  guinea-pig  had  no  more  than 
a  few  inhalations,  yet  twelve  out  of  fourteen  died  with  tuberculosis.  The 
lungs  and  tracheobronchial  glands  were  invariably  affected. 

De  Souza  states  that  these  experiments  confirm  those  of  Villemin,  Schill, 
and  Fischer,  and  demonstrate  the  danger  of  inhalation  of  tuberculous  pro- 
ducts when  dried. 

De  Thomaf  (1886)  found  tuberculous  sputum  virulent  at  the  end  of  ten 
months'  desiccation.  According  to  him,  the  virulence  disappeared  as  the 
result  of  putrefaction  at  the  end  of  ten  or  eleven  days. 

Di  I>onnat  used  agar  cultures  about  one  month  old.  The  cultures  were 
virulent  for  guinea-pigs,  causing  their  death  after  h>^odermic  injection  in 
about  two  months. 

The  cultures  were  exposed  on  a  large  balcony  m  the  upper  part  of  the 


*  I>e  Soiiza,  A.:  *^Sur  la  propagatioa  de  la  tuberculosa/'  Cong,  pour  Tdlude  de  k 
tuberculosep  1st  eess.,  1SS8,  1889,  p.  325. 

!De  Thomii  (m  quoted  by  Straus):  Ann.  univ^.  di.  med,,  July,.  1886. 
Di  Donna,  A, :  "  Untersuchungon  ttber  die  Immunisierung  mit  dureh  Soanenlicht 
*bget6teten  oder  abgeachwiichten  Mitzbrand- und  Tuberkelbacillen/*  Centrbl  t  Bakt. 
i  Abt.,  vol.  xlij,  1907,  pp.  642-646. 
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Hygienic  lEstitute  of  the  Royal  University  at  Naples.  Experiments  were 
conducted  in  the  summer-time,  when  the  temperature  in  the  sun  reached 
42*^  C»  The  cultures  were  thus  exposed  every  day  from  9  o'clock  in  the  morn- 
ing until  sundown.  After  an  exposure  of  direct  sunlight  for  eight  days^ 
cultures  of  tubercle  bacilli  were  sterile.  After  six  days  of  such  exposure 
some  of  the  injected  guinea-pigs  became  infected.  Cultures  exposed  for  six 
days  in  another  season  of  the  year,  viz.,  toward  the  end  of  autumn  or  in  the 
winter,  remained  infectious  for  guinea-pigs. 

The  tubercle  bacillus  becomes  decidedly  attenuated,  however,  so  that  the 
process  in  inoculated  animals  lasts  longen 

Dixon*  (1908)  raises  the  question  whether  the  tubercle  bacillus  may  not 
be  found  in  sewage,  and,  if  so,  to  what  extent.  Several  methods  were  em- 
■ployed  to  demonstrate  the  presence  of  the  tubercle  bacillus  in  sewage.  A 
bacUtus,  morphologically  resembling  the  tubercle  bactUus  by  tinctorial 
methods,  was  found. 

The  first  recorded  experiments  upon  the  effect  of  sunlight  upon  the  tuber- 
cle bacillus  are  those  of  Feltz.f  He  made  a  mixture  of  soil  and  tuberculous 
sputum,  rich  in  tubercle  bacilli.  This  was  exposed  to  the  direct  rays  of  the 
sun,  commencing  on  September  13,  1887.  After  one  hundred  and  thirty- 
se%^en  days'  exposure  this  material  caused  tuberculosis  when  introduced  into 
guinea-pigs,  but  beyond  this  time  it  lost  its  virulence.  The  same  author 
makes  the  extraordinary  statement  that  a  portion  of  the  same  mixture,  when 
exposed  to  changing  climatic  and  atmospheric  conditions  as  they  occur 
naturally,  retained  its  virulence  for  but  a  Ettle  over  tw^o  months.  The 
mixture  was  subjected  to  the  inclemencies  of  the  weather  by  exix>sure  in  a 
box,  the  lid  of  which  was  pierced  with  numerous  holes. 

Galtierf  (188S)  caused  the  disease  by  subcutaneous,  intraperitoneal,  and 
intravenous  inoculations  of  tuberculous  matter  dried  at  30**  C,  or  by  in- 
sufflation of  tuberculous  lesions  into  the  respirator}^  passages,  dried  for 
fifteen,  thirty,  and  thirty-eight  days;  well-marked  tuberculosia  has  been 
obtained  by  the  author  by  inoculations  of  dried  matter,  exposed  to  the  tem- 
perature of  the  laboratory,  to  the  air  and  light,  after  twenty,  twenty-five, 
and  thirty  days.  At  the  expiration  of  this  period  he  hag  always  found  it 
to  be  inactive.  The  sojourn  in  runnmg  water  or  in  stagnant  water 
leaves  the  tuberculous  virulence  intact  for  a  long  time.    In  the  previous 

♦  EHxan,  Samuel  G.:  ^^May  Not  Drinklng-wat^r  Polluted  with  Sewage  be  One 
Medium  of  Dissemination  of  the  Tubercle  BacUlus?'*  Jour.  Am.  Med.  Assoc,  voh  li, 
August  I,  I90S,  p.  Zm. 

t  Essai  experimental  et  chnioue  sur  le  r6le  des  poiiBteres  Bacjllares  dans  U  contagion 
de  la  tuberculoae  et  but  hi  durde  de  la  virulence  de  cea  poUBieres,  Nancy,  1890. 

t  Galtier,  V.:  "Danger*  de*  matidres  tuberculeusea  aui  ont  subi  la  dessiccationje 
contact  prolong!  de  I'eftU,  la  congelation,  lea  alternatives  d  elevation,  et  d'abajasement  de 
temperature,  et  la  putrefaction  cadav^rique  daua  la  terre/'  Cong,  pour  TMude  de  la 
tuberculose,  1  Beas.^  1888,  p.  305. 
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year  the  author  stated  that  he  had  transmitted  the  disease  to  a  number  of 
rabbitd  by  their  inoculation  with  tuberculous  spleen^  preserved  in  small 
fmgments  for  eight,  ten,  fifteen,  and  seventeen  days  in  water  varying  from 
3^  to  8*^  C,  in  a  state  of  more  or  less  putrefaction.  He  obtained  the  same 
results  with  tuberculous  matter  of  pigs  and  cows  which  had  preser\-ed  its 
virulence  in  running  and  stagnant  water  at  a  temperature  of  +17^,  +13'^, 
and  0°  C*;  after  fourteen  days'  immersion,  the  virulence  has  remained  intact 
in  these  lesions;  those  immersed  in  stagnant  water,  and  those  submitted 
to  advanced  putrefaction,  have  produced  tuberculosis  very  slowly  in  rabbits; 
finally,  a  latent  tuberculosis  was  obtained  in  the  guinea-pig  by  inoculation 
of  tuljerculous  matter  of  a  cow  kept  two  months  in  running  water,  the  tem- 
perature of  which  varied  between  +4*^  and  + 10"^  C,  but  the  four  last  days 
the  water  was  frozen  to  — 3^  C.  It  is  not  doubtful  that  the  tuberculous 
virus,  fresh  or  dried^  can  be  preserved  in  fountains,  troughs,  pools,  etc*, 
and  thus  return  to  some  organism  to  perpetuate  the  disease, 

Gardiner*  (189S)  records  experiments  made  at  Colorado  Springs,  CoL, 
upon  the  effect  of  sunlight  and  drying  on  the  uifectiousness  of  tuberculous 
sputum.  The  tuberculous  sputum  made  use  of  by  him  was  found  to  be 
infectious  by  inoculation  into  rabbits,  producing  general  tuberculosis  within 
twenty  or  thirty  days.  This  sputum  was  exposed  to  the  direct  rays  of  the 
Bun  for  varying  periods  and  at  different  situations,  with  a  background  of 
sand,  stone,  or  wood.  After  exposure  to  the  sun  the  sputum  was  rubbed  up 
with  sterilized  water  and  inoculated  into  the  thigh  of  a  guinea-pig.  The 
animal  was  killed  in  thirty  to  forty  days  after  inoculation.  Some  13  guinea^ 
pigs  were  inoculated  with  0.3  c*c*  of  sputum  and  water  each.  The  sputum 
was  exposed  to  the  direct  sunlight  for  one  and  threeKjuarter  to  twelve  hours 
(twenty-four  hours  in  the  table). 


EXPERIMENTS  TO  DETERMINE  THE  EFFECT  OF  SUNLIGHT  UPON  TUBEB- 
CULOUS  SPUTUiL    ANIMALS  USED,  GUINEA-PIGS.    SEAT  OF  INOCU- 
LATION, LEFT  THIGH. 
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♦Gardiner,  Charles  Fox^   "The  Dangers  of  Tubennilar  Infection  and  their  Partial 
Airetl  by  Qtmatic  Influences  ''  Am.  Jour.  Mai.  6ci.,  Phila,.  vol.  cxv,  18^,  p.  IM. 
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BIXTH   INTEHNATIONAL  CONGRESS  ON  TUBERCULOSIS, 


Gfaziana*  experimented  with  the  tubercle  bacilli  upon  the  hands  of  persona 
affected  with  pulmonary  tuberculosis  and  having  the  bacilli  in  their  sputa. 

Out  of  8  tuberculous  patients  examined^  4  bad  the  bacilli  on  their  handa. 
Three  hours  after  washing  their  hands  with  soap  and  water,  3  of  the  4  still 
had  the  bacilh  on  their  hands.  Out  of  6  non-tuberculous  patients,  he  found 
the  bacilli  on  the  hands  of  4.  After  shaEng  hands  with  6  tuberculous 
patients  at  different  times,  he  found  tubercle  bacilli  on  his  hands  twice. 

Hancet  (1898),  in  a  brief  note,  states  that  sputum  obtained  from  a  pro- 
nounced case  of  tuberculosis,  with  which  he  inoculated  6  guLnea-pigs^  in 
eight  weeks  produced  generalized  tuberculosis  in  all  of  them.  The  remainder 
of  the  sputum  was  well  corked  in  large*mouthed  bottles,  half  full,  and  kept 
in  a  dark  closet  for  seventeen  months*  It  was  still  fluid;  it  was  thoroughly 
mixed  and  inoculated  intraperitoneally  and  subcutaneously  into  two  guinea- 
pigs;  the  first  died  in  forty-eight  hours  of  sepeis;  the  second  was  killed  at 
the  end  of  thirty  days.     Autopsy  showed  no  tubercular  lesions. 

The  sputum  was  then  mixed  with  water  and  centrifugalized  and  examined 
microscopicaUyj  with  the  result  that  the  bacilli  were  found  in  a  fragmentary 
state,  although  the  fragmented  mass  was  acid-resistant;  this  centrifugalized 
sputum  was  also  inoculated  subcutaneously  into  two  guinea-pigs  with  nega- 
tive results. 

He  concludes  that  the  tubercle  bacUU  were  no  longer  viable,  and  the 
question  is  raised,  Does  sputum  kept  in  a  liquid  state  for  so  long  a  time 
develop  toxin  which  is  inimical  to  the  life  of  the  bacilli? 

HillJ  (1903)  used  tuberculous  sputum  containing  great  numbers  of 
tubercle  bacilli.  Glass  rods  were  inoculated  in  sets,  one  rod  in  each  set 
from  each  cultm'e  and  each  culture  coming  from  a  different  source.  Several 
sets  of  rods  were  exposed  in  a  drying  box,  arranged  to  admit  diffused  day- 
light and  to  pej-rait  slow  diffusion  of  air.  The  box  stood  in  the  laboratorj^, 
subject  to  ordinarj'  room  fluctuations  of  temperature  and  humidity. 

The  sur\nval  of  the  bacilli  was  tested  at  the  end  of  various  periods  by 
inoculation  into  guinea-pigs.  The  shortest  period  tested  was  sixteen  days, 
giving  a  negative  result.  Most  of  the  testa  were  from  twenty-seven  days 
upward;  all  were  negative. 

Jous3et§  (1900)  states  that,  apropos  of  a  recent  communication  from  the 
prefecture  of  police  defending  spitting  on  the  street,  the  study  of  the  action 
of  light  upon  the  tubercle  bacilli  was  undertaken. 

♦GrsBianip  A.,  1905:  "SuUa  possibiUta  e  fpequenza  d'infesionemer  tnmzo  delle 
mani  dei  tuberculafi,"  Ami,  dig.  fperim,,  vol.  xv,  No,  4,  709-723* 

t  Hancc:  **A  Single  Test  of  the  Vimlenoe  of  Sputum  Kept  Many  Months,"  Med. 
News,  N.  Y.,  vol.  Lxxiii,  189S,  p.  787. 

t  HiU.  Hibbert  Winslow:  "The  Diitribution  of  B.  diphtheria  and  B.  tuberculofija 
in  RoomB  Occupit*d  by  Patients  Suffering  from  theafi  Diseaaea,"  Proc.  30th  Ann.  Meet- 
ing, Am.  Pub.  Health  Assoc,  N.  OH.,  December  9-12.  1902. 

}  Jousset,  P,:  "Action  do  la  lumi^re  solaire  et  de  la  luml^re  diffuao  sur  le  ban i lie 
de  Koeh  cont^enu  daiitt  les  cradiay  tuberculous ."  Compt.  rend.  Soc.  de  bioL^  Pari^^ 
vol  Hi  (32),  1900,  pp.  884rn835. 
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Series  A. — Five  guinea-pigs  inoculated  subcutaneously  with  tuberculous 
sputum.  The  control  died  on  the  twenty-eighth  day.  It  lost  160  grams. 
'Die  spleen  is  small;  numerous  tubercle  bacilli  are  present  in  the  inoculation 
abscess.    Pyreida  ranged  between  40^  and  40.5°  C. 

Guinesrpig  1 :  Injection  of  sputum  exposed  one  hour  to  sunlight  and  in- 
completely dried;  killed  on  the  sixtieth  day.  Increase  of  weight,  55  grams. 
Persistence  of  inoculation  ulcer  in  which  tubercle  bacilli  were  found. 

Guinea-pig  2:  Inoculation  of  sputum  exposed  to  sunlight  for  five  hours 
and  completely  dried;  killed  on  dxty-third  day.  The  animal  had  increased 
in  weight  160  grams,  and  the  tubercle  bacillus  was  not  found. 

Guinea-pig  3:  Inoculation  with  sputum  exposed  to  diffuse  light  for 
seven  hours.  Death  after  twenty-four  days;  increase  of  weight,  100  grams. 
No  tubercle  bacilli. 

Guinea-pig  4:  Inoculation  with  sputum  exposed  for  four  hours  and 
completely  dried  in  diffuse  light.  Death  by  traumatism  on  thirtieth  day; 
increase  of  wei^t,  60  grams.    Tubercle  bacilli  absent. 

In  this  first  series  the  sputum  was  alwa3rs  sterile  when  it  had  been  ex- 
posed for  at  least  four  hours  to  direct  or  diffuse  sunlight.  If  animal  No.  I 
showed  tubercle  bacilli  in  the  inoculation  ulcer,  it  was  because  the  sputum 
had  been  eiqposed  but  one  hour  to  sunli^t. 

Series  B. — Inoculation  of  five  guinea-pigs.  The  control  died  on  the 
nineteenth  day.  Numerous  tubercle  bacilli  were  found  in  the  inoculation 
woimd  and  in  the  spleen. 

Guinea-pig  1:  Inoculation  with  sputum  exposed  four  hours  to  diffuse 
light  and  completely  dried;  killed  on  the  seventy-seventh  day;  increa.se 
of  wei^t,  70  grams.    Tubercle  bacilli  found  in  the  inoculation  wound. 

Guinea-pig  2:  Inoculation  with  sputum  exposed  for  seven  hours  to 
diffuse  light;  killed  on  the  seventy-seventh  day.  Increase  of  weight,  60 
grams.    A  few  tubercle  bacilli  were  found  in  the  inoculation  wound. 

Guinea-pig  3:  Inoculation  with  sputum  exposed  to  sunlight  for  one 
and  a  half  hours;  killed  on  sixty-third  day.  Increase  of  weight,  65  grams. 
Tubercle  bacilli  were  found  in  inoculation  wound.  Small  non-tubercular 
abscesses  on  spleen. 

Guinea-pig  4:  Inoculation  with  sputum  exposed  to  sunlight  for  one 
hour;  killed  on  fifty-sixth  day.    Tubercle  bacilli  absent. 

In  this  series,  with  the  exception  of  animal  No.  4,  all  presenter!  the  tu- 
bercle bacillus  at  the  site  of  inoculation,  althou^  the  sputum  ha^l  ]x^ixi  ex- 
posed to  diffuse  light  for  from  four  to  seven  hours.  The  animals  not  only 
fattened,  but  they  had  no  rise  of  temperature  and  presented  all  ap[>caran(y;N 
of  health. 

Series  C. — Three  guinea-pigs  inoculate^l.  The  cr^ntrol  rlie^l  on  the  tliiriy- 
seoond  day.    It  had  had  fever  and  showed  a  number  of  tulx;rdc  bar;illi. 


..^     .  .    ^  ,  ...:    --  .i»f  iCL-i  a  half  hours  to 

-^   •-  ^^;^fc:a^  :i  weight  and  showed 

i^   c  j-si:i>  Ji  v^igfat,  but  showed  no 

.  -^  -^    ■    ?!«>  :ui^rcuIous  sputum  is  com- 

-^'    ^  ^'•-      i    ^  always  attenuated,  since 

oo--»     li.*-   *c'<::-.    ucpeased  habitually,  and  since 

--   -    ^         .  •■      .— .yv   u  :he  site  of  inoculation.    The 

—^  .  ■    .;^'.4's  V    v"!?  A  jreat  influence  upon  the  bac- 

^    ^  X-  ^      !  •  X  •%'5^.^«:     «,*r   tuberculous  sputum,    in    the 

*' ••'  ^  ..  N5      *>>.    .V     s^   s^u^'ired  by  a  number  of  pupils  of 

■    ..V    ••  ^.        .^      •  ■.'•\-^  -  -'^r.'vr  of  investigations  to  determine 

'"*'•■•*•'       ,     \      .v-N     <■■     >.  ^t  .v-;«  from  various  sources.    He  first 

*'•'''* ».x^    '*  ..      s    -.vv^   •    :v,'^v  clerk's  oflSce.    This  was  passed 

•'»'"';•»  4  v.^  V,  .  r  «.  ^s.^  '^'.x  ?'*««v^  which  were  connected  with  a  bell- 
M'  Mi-io  ^^^  s  ♦>.,.>  %vr  :v«.>\.  :»vC\v  to  fourteen  ordinary  plates;  the 
N'^'  }.r.  !i.i,  J  ^j,  ..jss*  v^  ^Av<c^  ^  ^v^*  *  *|^ray  was  passed  charged  with  cul- 
^ii.»  ..J  ♦«i.SM»;i*,s  H-  >  H.-  <v-:.^ivVs^^:  tuberculous  sputum.  The  fineness 
'•>  '^o  "jNi^  w.*.x  o\  v-v  s'\.  iysi'  o^vration  was  conducted  in  such  a 
»»i»Min»i  iii.^!.  n|v»  jVvwvaV  ;v!^w^  x^Jily  one  tubercle  bacillus  in  twenty  or 
iUni  V  'u*li  K  %»j  ilv  »»»ic*\v«v\s.v  >**<  ?x\;t\^i. 

r\'«»»>iii.iii^iii  i\{i>ii\s»  ^*v«xV  ^.'^.vw^nuineif  the  bacilli  thus  deposited  were 
»»viii>',.  tM(  >»vi  It  v»»»vv.  04  A?^i>r  5Vv  hA\t*  svv-cpt  the  surface  of  the  plates, 
iiMj.i,v<M-4*tHl  vkiiU  \lu»^».Vu  vtt  s^^r3^>  V\v  the  introduction  of  a  current  of  air. 
\ir,M  iw**,  ihiw.  li^o.  v^'  i^jthi  ^is^)'*  iKo  Wl-jar  that  had  been  exposed  to 
iIh>  Iik^»^  ^rt*  »vi»k»v\hI.  jMul  Av*,ii^  vxf  x\\o  plates  of  bouillon  were  used  to 
uu.i  Mlr%t4>  ML'*"**"**  P*H»*  i«inHVWuxiYiNill>\  in  ikwes  of  6  c.c. 

l»H>    ■*t>i^»»»i^  jmvwhIuw  \\4\«u94«si  in  ivlloi'ting  in  the  first  flask  the  dust 
\\\M  Ui^*    ^*^'**"  iiiUh'UhI  wkI  |v^^i\|ci!,  by  means  of  a  current  of  air,  into 
\U>  \wi^*»^^'*  ^^"*"^  ^^*'^  iiuH*al»t«\l  into  punea-pigs- 
\v\%-fcVt>tit  ttUiiiniitfiMyi  )u«  riiKuUii  in  th^  following  table: 
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^'  ~=^'  i*^    ■•  ^  ^  «teM  ^U^  Mttltii  thoie  to  the  nght  negative  results, 


Time  or  Death  of  toe  Tubercle 
Bacillus  CuNciifo  to  Duvr.f 


Between  8  and  14  days 
It       4     **      7    '• 
•I       5     (I    10    " 
11      3    «     8   " 


^^^  ■■  I  nil,   ««i4     V«tMt  >!»  l^Msr  dsr  LebensfAhigkeit  von  Tuberkelbacillen 
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The  author  concludes  in  part  that  he  obtained  unexpected  results  in 
ttiat  the  life-history  of  the  tubercle  bacillus  Ln  dust  is  very  Umited. 

Koch*  (1890)  says  that:  *'Tbe  influeuoeof  light  is  especially  important. 
For  years  we  have  known  that  direct  sunbeams  would  kill  germs  quickly^ 
and  I  have  found  that  tubercle  bacilli  live  but  a  few  minutes  or  few  hours 
in  sunlight,  according  to  the  thickness  of  the  exposed  layer,  but  even  dis- 
persed daylight  has  the  same  influence,  though  it  is  slower^  for  cultures 
placed  near  a  window^  die  in  five  to  Beven  days.*' 

Kocht  (1S92)  found  that,  by  drying,  the  virulence  of  irifectious  sputa 
is  not  lost*  He  inoculated  4  guinea-pigs  with  two-weeks-okl  dried  sputum; 
later,  4  other  guinea-pig^  with  dried  sputum  preserved  for  four  weeks,  and 
later,  4  other  guinea-pigs,  with  sputum  dried  for  eight  w*eeks,  wnth  the  re^ 
suit  that  tuberculosis  developed  the  same  as  when  the  inoculations  were 
made  with  fresh  material. 

The  author  concludes  that  in  the  soil,  clothings  etc,  dried  tuberculous 
sputum  retains  its  virulence  for  a  long  time,  and,  when  taken  in  the  lungs 
in  the  form  of  dust,  it  can  produce  tuberculosis. 

LoaenerJ  (1896)  conducted  a  number  of  experiments  in  order  to  deter- 
mine the  viability  of  the  tubercle  bacillus  when  buried  in  the  ground,  and 
came  to  the  conclusion  that  in  cadavers  it  remains  virulent  only  up  to  three 
months.  This  longevity  appears  to  be  independent  of  whether  the  cadaver 
is  in  contact  or  not  with  the  ground-water.  After  four  months  virulent 
tubercle  bacilli  were  not  found  in  cadavers  buried  in  the  sand,  loam,  gravel, 
^nd  swamp,  and  also  independently  of  whether  the  ground-water  is  present 
for  a  longer  or  a  shorter  period.  In  these  experiments  the  tuberculous 
organs  w^re  placed  in  the  cadavers  of  hogs  dead  of  hog-cholera,  which  were 
then  buried  under  various  conditions.  Portions  of  the  buried  organs  were 
later  examined  microscopically  for  the  tubercle  bacillus.  Portions  of  the 
earth  surrounding  the  cadavers,  the  organs,  the  ground-water,  the  cloth 
wrapped  around  the  bodies,  and  splinters  of  wood,  were  then  inoculated  into 
animals,  and  the  results  recorded*  Some  of  the  animals  remained  well  smd 
others  died  of  septicemia  or  malignojit  edema. 

Maffucci§  (1891)  steriUzed  silk  threads,  saturated  them  in  bouillon  cul- 
ture of  chicken  tuberculosis,  and  placed  them  under  a  bell-jar  to  dry. 
Calcium  oxid  was  placed  under  the  bell-Jar  to  facilitate  dr>4ng. 

*  Koch,  R.:  "Ueber  bakteriologifiche  Forschung/'  Verhandl.  d*  intenmtU  med. 
Congresses,  10  sess.,  vol.  i,  1890,  p.  35. 

t  Koch,  Robert:  "Die  Aetiobgie  der  Tuberculoee/'  Bert  klin.  WehtMchr.,  vol. 
idx,  1892,  p.  229. 

t  L66ener,  W.:  "Ueber  diis  Verboltan  von  patbogeneti  Bakterien  in  beerdtgt«n 
Kadavem  und  Ciber  die  dem  Erdreich  und  Gmndwaaeer  von  solcben  Griibem  sngeblich 
drohendcn  Gefahren,"  Arb.  a.  d.  k.  Gesundheitmunt,  voL  xii^  1896,  p.  448. 

J  Maffurei,  Angelo:  *'Die  Huhnertuberculose,^'  Experimentelle  Untermichyngen, 
10,  '*Einfiusa  der  trockenen  Luft  auf  die  Culturen/'  Ztschr.  t  Hyg.,  Leipzig,  vol, 
XI,  lS91,p,  461. 
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Migneco*  lyJopted  the  method  of  spreading  sputucj,  rich  in  tubercle 
bacOUp  on  linen  and  woolen  clothSj  stretching  them  on  a  frame,  and  exposing 
them  to  the  direct  rays  of  the  sun.  The  experiments  were  commenced  on 
July  31,  1894,  and  ended  September  22,  1894.  After  differtint  lengths  of 
exposure,  either  small  bits  of  cloth  were  cut  from  the  frames,  moistened, 
and  then  inoculated  subcutaneously  into  guinea-pigs  and  rabbits,  or  the 
cloth  was  soaked  in  sterile  water  and  squeezed  out  as  thoroughly  as  possible, 
and  this  liquid  injected  into  the  animal.  Migneco^a  conclusions  were  as 
follows: 

(a)  Sunlight  exercised  a  deleterious  eEFect  on  the  tubercle  bacillus, 
just  as  it  does  on  other  bacteria* 

(h)  Tubercle  bacilh,  as  found  in  tuberculous  sputum,  and  spread  on  linen 
or  woolen  cloths^  are  not  able  to  withstand  the  influence  of  direct  simlight 
for  more  than  twenty-four  hours  to  thirty  hours,  provided  the  sputum  is 
not  spread  in  too  thick  a  layer. 

(c)  The  virulence  of  the  tubercle  bacillus  diminishes  gradually  after 
ten  to  fifteen  hours.  However,  it  is  still  able  to  produce  localized  tuber- 
culosis.   After  tvt'enty-four  to  thirty  hours  it  entirely  loses  its  virulence, 

Mitchell  and  Crouchf  (19O0)  began  some  experiments  in  the  latter  part 
of  September,  1897*  The  plan  was  to  deposit  on  a  sandy  soil  as  much 
tuberculous  sputum  as  a  patient  in  the  second  or  third  stage  of  phthisis 
usually  expectorates  when  walking  about*  This  was  then  exposed  to  the 
direct  rays  of  the  sun  for  varying  lengths  of  time,  and  its  virulence  tested 
by  the  inoculation  of  gitinea-pigs. 

The  authors  were  fortunate  in  securing  for  their  experimental  work  a 
sputum  that  was  remarkabl}^  free  from  all  bacteria  except  tubercle,  and  was 
expectorated  in  larg^  quantities.  The  technic  was  as  follows;  The  morn- 
ing sputum  was  allowed  to  remain  for  two  hours  in  a  sterilized  filter»paper 
and  funnel,  to  drain  off  as  much  saliva  as  possible-  The  soil  was  placed  in 
the  lower  half  of  a  Petri  diish  and  sterilized.  Four  grams  of  sputum  were 
then  weiglied,  placed  on  the  soil,  and  exposed  to  the  sim's  rays.  When  the 
allotted  hours  of  exposure  bad  terminated,  the  sputum,  which  after  the 
first  several  hours  of  exposure  had  formed  a  firm  crust  and  could  be  easily 
lifted  en  masse,  was  taken  from  the  soil  with  a  sterile  spatula  and  dissolved 
in  6.5  c.c,  of  sterilised  distilled  water:  1  c.c.  of  this  mixture  was  injected 
intraperitoneally. 

In  order  to  test  the  virulence  of  the  sputum  2  guineorpigs  were  inoculated 

♦  Mignecti^  Frana:  "Wirkung  d^  SomieUchtea  auf  die  ViruleD*  der  Tuberkel- 
bacillen/'  Arch,  f,  Hyg,,  voL  xxv,  1895.  p.  361. 

t  AlitcheU.  William  a,  and  Crouch,  H.  €.:  "The  Influence  of  Sunh^t  on  Tuber- 
culous 8putimi  in  Denver:  a  Study  as  to  the  Cause  of  the  Great  I>eKree  of  Immunity 
AgaiD.sf  Tulieretilosis  Enjoyed  by  those  Living  in  High  Altitudes,"  Joum.  Path,  and 
Bact,  vol.  \1,  UMM>,  p.  14, 
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as  controls.  One  died  after  twenty  days  and  the  other  after  six  weeks, 
both  presenting  the  typical  lesions  found  in  tuberculous  guinea-pigs.  With 
the  sputum,  which  was  exposed  to  the  different  insolations,  two  pigs  each 
were  inoculated.  The  hours  of  exposure  were  as  follows:  one,  two,  four, 
seven,  ten,  fifteen,  twenty,  twenty-five,  thirty,  thirty-five,  forty-five,  fifty- 
five  hours.  At  the  autopsies,  sections  were  made  of  one  or  more  of  the  or- 
gans and  examined  for  tubercle  bacilli,  and  provided  this  test  failed,  sections 
were  stained  and  studied  histologically. 

The  autopsies  revealed  that  sputum  which  had  been  exposed  up  to 
thirty-five  hours  was  still  virulent.  However,  in  only  one  of  the  two  animals 
injected  with  the  sputum,  insolated  for  thirty-five  hours,  was  tuberculosis 
produced.  The  other  animal  was  tuberculous,  it  is  true,  but  from  what  fol- 
lows it  will  be  seen  that  this  animal  suffered  from  inhalation  tuberculosis. 

An  abstract  from  the  autopsy  of  the  first  pig  inoculated  with  the  thirty- 
five-hours  material  shows  the  following:  Spleen  and  liver  contain  few  tu- 
bercles; tubercle  bacilU  demonstrated  in  sections  of  the  spleen;  histolog- 
ically, t3rpical  tubercles  were  present,  with  the  exception  that  there  were  no 
giant-cells.  This  guinea-pig,  on  December  9th,  gave  birth  to  two  young 
about  seven  weeks  after  she  was  inoculated,  and  at  the  time  she  was  killed 
she  was  fairly  well  nourished  and  suckled  her  young  with  apparent  comfort. 
The  tuberculous  virus  after  this  long  exposure,  although  it  could  still  pro- 
duce tuberculosis,  had  greatly  lost  its  virulence.  The  two  pigs  bom  were 
killed  about  a  month  later,  and  were  found  to  be  healthy  and  fairly  well 
nourished. 

An  abstract  from  the  autopsy  of  the  second  animal,  inoculated  with  the 
material  that  had  been  exposed  for  thirty-five  hours,  shows  the  following: 
Peritoneum  clear;  liver  and  spleen  normal;  lungs  contain  a  few  tubercles; 
bronchial  glands  enormously  enlarged.  Sections  of  spleen  show  no  tubercles; 
histologically,  normal  tissue  found.  Sections  of  bronchial  glands  show 
tubercle.    Diagnosis,  inhalation  tuberculosis. 

The  animals  which  were  inoculated  with  the  sputum  exposed  from  one 
to  twenty-five  hours  were  all  tuberculous,  with  the  exception  of  one  animal, 
injected  with  the  seven-hour  sputum,  which  died  on  the  ninth  day  of  an 
acute  sepsis. 

In  the  sections  of  the  organs  taken  from  the  animals  which  were  inocu- 
lated with  sputum  exposed  from  one  to  seven  hours  tubercle  bacilU  were 
present  in  such  great  numbers  that  it  seemed  almost  incredible  that  animals 
which  are  so  susceptible  as  guinea-pigs  were  able  to  live  as  long  as  they  did. 
From  the  ten-hour  up  to  the  thirty-five  hour  exposure  tubercle  bacilli  could 
be  demonstrated  only  after  considerable  search,  and  in  some  cases,  where 
characteristic  lesions  were  present,  histologically,  no  tubercle  bacilli  could 
be  found. 
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The  sputum  exposed  above  thirty-five  hours,  t  e.,  forty-five  and  fifty- 
five  hours,  failed  to  cause  tuberculosia*  In  one  of  the  forty-five-hour  pigs 
all  organs  were  free  from  tubercular  disease,  except  the  lungs,  which  cx>n- 
tained  a  few  tubercles,  and  the  bronchial  glands  were  enormously  enlarged 
and  tuberculous.  According  to  Koch,  this  must  be  classified  as  inhalation 
tuberculosis. 

One  or  two  of  the  animals  of  the  earlier  injections,  which  were  very 
feeble  and  emaciated,  and  would  unquestionably  have  died  in  a  short  time, 
were  killed  to  obtain  a  pure  culture  of  tubercle  bacilli.  Out  of  forty  tubes 
inoculated  with  dissected-out  tubercles,  the  authors  succeeded  in  starting 
but  one  pure  culture, 

A  summary  of  these  results  show: 

1.  That  the  tubercle  bacillus,  as  it  is  expectorated  on  a  sandy  soil,  is 
still  virulent  after  thirty-five  hours'  exposure  to  the  sun's  direct  rays  in  the 
altitude  of  Denver,  Colo. 

2.  That  such  sputum  has  suffered  but  little  diminution  in  virulence  after 
twenty  hours'  exposure, 

3.  That  after  from  twenty  to  thirty-five  hours'  exposure,  the  virulence 
is  gradually  diminished,  and  finally  lost  if  the  exposure  extends  beyond  the 
last-mentioned  time. 

Mohler  and  Washburn*  found  that,  as  a  result  of  their  investigations, 
in  certain  instances  tubercle  bacilli  may  be  transformed  not  alone  in  form, 
but  in  pathogenicity  and  cultural  characteristicg  as  well.  Many  virulent 
cultures  may  be  attenuated  by  continued  artificial  cultivation.  The 
opposite  change,  increasing  the  \irulence,  may  be  obtained  for  some  cultures 
with  a  low  order  of  original  virulence. 

Muschold'sf  investigations  were  based  upon  the  fact  that  the  tubercle 
bacillus  is  resistant  on  account  of  the  fatty  acid  and  waxy  substances  which 
form  a  hard  shell,  protecting  it  against  drynasa.  He  considers,  further, 
that  tuberculous  sputum  is  the  principal  carrier  of  infection.  He  determined 
the  length  of  time  it  remains  virulent  in  natural  river-water,  in  sewage  water, 
and  in  arable  soil.  For  this  purpose  he  used  water  of  the  Spree  at  Berlin, 
dirty  surface  water,  sewage  from  the  Berlin  sewers,  canal  sewage,  etc.  The 
media  under  observation  were  kept  partly  in  the  dark  and  partly  in  diffused 
daylight,  and  partly  also  in  midday  sunlight*  It  %vas  further  eJtposed  to 
various  mfluences  of  the  weather,  including  frost,  snow,  rainj  and  heat* 
Guinea-pigs  were  used,  and  the  experiments  controlled* 


♦  Mohler,  John  R.,  and  Washburn,  Henry  J,:  ''The  Susceptibility  of  Tubercle 
B^eilli  to  Modification/'  Bureau  Animal  Industry:  Twenty-third  Ana,  Rep.,  1906,  pp. 
113^163. 

t  Muachold,  P,:  "Ueber  die  Widerstandfifahigkeit  der  mit  dem  LunRunauawurf- 
herausbefOrdet€n  Tuberkelbacillen  in  Abwflsaem,  im  Flusswasser,  und  itn  kultiviertea 
Boden/*  Arb.  a.  d.  kaia.  Gesundheitsamt,  vol.  ivii ,  ^  1900,  Heft,  1* 
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The  authors  made  further  series  of  experiments  to  determine  how  short 
a  period  of  exposure  t/o  air  and  light  would  destroy  the  pathogeoic  action 
of  the  bacillus*    Guinea-pigs  were  employed  as  test-animals. 

In  the  first  instance  pure  cultures  were  prepared  and  found  to  be  active 
by  frequent  inoculations.  The  cultures  were  spread  in  thin  layers  on  steril- 
bed  paper.  They  were  exposed  m  a  glass  room  with  free  access  to  air  and 
light  for  diminishing  periods  of  fourteen,  ten,  six,  four,  and  two  days,  re- 
spectively. The  authors  note  that  only  one  of  these  experiments  caji  be 
relied  upon,  and  that  in  this  case,  after  four  days'  exposure  to  air  and  twelve 
and  a  quarter  hours  of  sunshine,  there  was  no  result  from  the  inoculation. 

These  observations,  though  not  in  any  way  conclusive,  are  in  accord 
with  those  of  Koch  *  and  they  encourage  the  beOef  that  even  short,  exposures 
of  the  tubercle  baciDus^  even  in  sputum,  to  air  and  hght,  might  render  it 
innocuous. 

In  the  next  series  it  was  determined  to  allow  tuberculous  sputum  to 
dry — (a)  in  air  and  light;  (b)  in  air  and  darkness;  (c)  in  a  close  cupboard. 

Fresh  sputum,  rich  in  bacilli,  was  obtained  and  exposed  in  watch-glasses. 
Specimen  a  was  dry  in  four  days;  (5)  m  eight  days;  and  (c)  in  nineteen 
days. 

Specimens  (a)  and  (t)  were  dosed  up  as  soon  as  they  were  dr>%  and  kept 
until  (c)  was  ready ;  then  portions  of  the  sputum  was  scraped  off  and  inocu- 
lated into  guinea-pigs.    Table  3  gives  the  results: 


Ho. 
117. 
118. 

119. 
120. 
126, 


TABLE  3, 

L  Sputum  (fl)  inoculated  subcutaneously  into  two  guinea- 

2.  pigs,    killed   sixty-fQur    daya    aft^rwaid,    ^ve   wet^m&rked 
tuberculosis. 

3.  Sputum  (5),  at milarly  inoculated »  showed  no  results  fifty- 

4.  three  days  after. 

5.  Sputum    (c)    gave   well-marked    tuherculosia    fifty   days 
afterward. 


No  decided  conclusion  can  be  drawn  from  this  series  of  experiments, 

for  while  the  thickness  of  the  layer  of  sputum  might  account  for  the  con- 
tinued virulence  of  1  and  2,  the  non-virulence  of  3  and  4  is  not  likely  due  to 
the  eight  days'  exposure  to  air  and  darkness, 

Cmdimom. — If  the  results  obtained  by  the  authors  are  confirmed  by 
others,  they  may  show:  (1)  That  finely  divided  tuberculous  matter,  such 
flfl  pure  cultures  of  the  bacillus  or  "tuberculous  dust,*'  in  daylight  and  hi 
free  currents  of  air,  is  rapidly  deprived  of  virulence;  (2)  that  even  in  the 
dark,  although  the  action  is  retarded,  fresh  air  has  still  some  disinfecting 
mfiuenoe,  and  (3)  that  in  the  absence  of  air,  or  in  confined  air^  the  baciUus 
mtidns  its  virulence  for  longer  periods  of  time. 

*  Vejhandl.  d.  intemat.  med.  Cong.,  BerUn,  1890^  voL  i^  p  35. 
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teiiked  IB  these  first  experiments  led  to  a  repetition,  under  new  conditions, 
sputum  from  a  angle  individual  which  bad  previously  been  tested  as  to  viru- 
lence  being  used^  and  all  the  tests  carried  on  m  the  laboratory  approximating 
the  above  conditions  as  eloaely  as  possible. 

In  (b)  hvhxg  and  virulent  tubercle  bacilM  were  found  up  to  one  month's 
exposure. 

In  (c)  they  persisted  as  far  as  material  had  been  prepared,  so  no  end 
point  was  reached,  although  experiments  were  caiTied  on  up  to  eighty-five 
days'  exposure,     (Experiments  are  being  repeated.) 

In  (a)  and  (rf)  experiments  are  under  way. 

All  this  work  has  been  done  by  animal  inoculation.  Results  have  been 
obtained  from  380  inoculated  animals;  110  are  under  observation  from  (a). 
Material  for  (c)  and  (d)  is  exposed  and  inoculations  will  be  made  at  the 
proper  time* 

The  results  of  the  experiments  so  far  concluded  indicate  that  tubercle 
bacilli  retain  life  and  virulence  in  sputum  much  longer  than  is  generally  be- 
lieved possible,  and  that  the  sputum  of  tubercular  patients  cannot  be  too 
carefully  cared  for, 

Sawizk}^*  (1891),  in  consequence  of  the  weU-known  important  r61e 
played  by  tuberculous  sputum  in  the  etiology  of  tuberculosis^  has  contributed, 
through  his  spedfic  investigations,  to  the  knowledge  concerning  the  duration 
of  virulence  in  such  sputa. 

The  sputum  was  dried  and  preserv^ed  under  the  conditions  usually  pre- 
vailing in  dwellings.     Guinea-pigs  and  rabbits  sen'^ed  as  test-animals. 

The  author  divided  his  investigations  into  two  groups.  In  the  first  group 
were  included  the  experiments  with  sputa  dried  and  preserved  in  the  dark; 
in  tlie  second^  those  with  sputa  which,  throughout  the  entire  timej  were 
^^poeed  to  the  influence  of  sunlight.  As  a  control,  two  guinea-pigs  were 
infected  with  the  fresh  sputum.  Upon  the  death  of  the  animals  the  viscera 
were  examined  microscopically, 

Upon  the  basis  of  his  experiments  the  author  draws  the  following  con- 
clusions: 

(1)  That  sputum  dried  and  preserved  under  the  conditions  of  ordinary 
living-rooms  retains  it-s  specific  virulence  for  two  and  a  half  months, 

(2)  The  virulence  of  such  sputum  is  not  suddenly,  but  gradually^  lost, 

(3)  That  under  the  influence  of  direct  simUght,  tuberculous  sputum  loses 
its  virulence  concurrently  with  sputum  preserved  in  the  dark. 

Schotalliust  (1890)  determined  that  tubercle  bacilli  in  buried  phthisical 

♦Sawiiky,  W,:  ''Zur  Frage  Obcr  die  Dauer  der  infekti58€ii  Eigenschaften  dea 
g&trochneteo  tubercul5sen  Sputums,"  Inaug,  Diss,,  SL  Peiersh,  i,Re\iewed  by  Geislur), 
CciitrftJbL  t  Bakt«rioU,  etc.,  Jena,  vol  %i,  1891,  pp.  153-154. 

t  Sehotteliug^  jj  .  *'Ueber  Temperaturstci^rung  in  beerdigten  Phthiaikcrlungeu/' 
OentialbL  f.  BakterioL,  etc.,  Jeoa,  vol.  vii,  1S90,  p,  265, 
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lungs  can  retain  their  staining  peculiariti^  for  several  years,  and  that  such 
tiiberculous  material  still  preserves  its  virulence  for  the  transmission  of  the 
disease  to  rabbits  and  guinea-pigs,  thus  raising  the  question  whether  the 
possible  temperature  gradations  through  putrefaction  may  have  influence 
upon  the  buried  tubercle  bacilli. 

The  author  notes  some  experiments  made  to  determine  the  temperature 
gradations  in  buried  lung3  by  means  of  a  thermometer  buried  with  the 
organs. 

Smith  and  Brown*  (1907)  state  that  tubercle  bacilH  are  usually  dead 
after  three  months. 

Sormamt  (1886)  took  a  certain  quantity  of  tuberculous  sputum,  rich  in 
bacilli,  and  agitated  it  for  a  sufficient  time  in  a  glass  mortar  in  order  to 
obtain  a  uniform  distribution  of  the  bacilli.  Part  was  then  placed  under  a 
bell-jar;  part  upon  both  aides  of  a  piece  of  hnen;  and  part  placed  in  a  glass 
of  water,  simply  covered  with  filter-paper  to  permit  the  free  exchange  of 
atmospheric  gases.  These  were  permitted  to  dry^  and  at  stated  times  were 
inoculated  subcutaneously  into  guinea-pigs. 

Sormani  draws  the  following  conclusions : 

L  Tuberculous  sputum  dried  at  ordinaty  room  temperature,  in  very 
thin  layers,  as  it  is  found  upon  the  pavements,  walls,  furniture,  etc*, 
maintains  its  virulence  and  vitahty  for  more  than  two  months;  after 
this  time  the  bacilli  are  weakened,  so  that  at  the  end  of  four  months  they 
are  lost* 

2*  The  same  sputum  dried  upon  Unen,  and  probably  upon  other  goods, 
has  not  lost  its  virulence  after  six  months.  This  is  perhaps  due  to  the  fact 
that  upon  linen  the  sputum  is  spread  in  thicker  layers. 

3.  The  same  sputum  preserved  in  water  presents  much  greater  vitality; 
it  is  only  attenuat42d,  but  not  wholly  destroyed,  after  twelve  months. 

Sormani  t  (1906)  states  that  in  his  work  three  series  of  guinea-pigs  re- 
ceived  tubercular  excretions,  dried  fifteen  days  at  35^  C.  in  the  incubator, 
into  the  respiratory  tract,  in  the  digestive  tract,  or  beneath  the  skin.  The 
infection,  rapid  and  certain  by  subcutaneous  inoculation,  is  less  certain  by 
the  respiratory  tract,  and  quite  uncertain  by  the  digestive  tract. 

The  author  concludes:  (1)  That  the  dried  bacilE  preserve  theu  virulence 

id  that  there  is  greater  danger  in  their  introduction  by  the  lungs  than  by 

digestive  tract.     He  expresses  the  view  that  the  new  ideas  upon 

"'^niith.  Th.,  aiid  Brown,  Herbert  R,;   *'Studiei  in  MammaliaD  Tubercle  BaciUt. 
iUi  R<*setnbhDg  the  Bovine  Type  from  Four  Caaes  in  Man,"  Jour.  Med.  Research, 
1907,  p,  435. 

•^rnani.  G.:   *'La  vitalitd  del  baciOo  tubertiolare,"  Giom.  d.  r,  Soc.  ital.  d'ig.^ 
*ol  vili,  IS80,  p.  36 1 , 

majii,  G.:  *' Studio  spcrimentak  sulla  virulen^a  dedi  escreati  tybercolari 
,  Rtvicw  by  Edm.  Sargent,  in  BuU.  Paat  Inst,  1908,  No.  4,  p,  150,  Cong,  de 
.*  aociole  coatm  k  tuberculoae,  1906 
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epidemiology  and  prophylaxis  should  not  prompt  the  negligence  of  the  old 
admonitions  against  dried  sputa. 

Stone*  (1891)  noted  that  tubercle  bacilli^  after  three  months  in  sputum, 
retain  their  power  of  taking  stain  and  so  are  presumably  aUve  and  vinilent. 
He  also  believed  that  he  noted  an  increase  in  the  number  of  tubercle  bacilli 
in  sputum  after  a  period  of  tliree  years*  Young  rabbits  were  inoculated  with 
gputum-dust  three  years  old;  at  the  end  of  forty  days  three  of  the  rabbits 
were  killed,  and  the  autopsy  showed  negative  results.  The  three  remain- 
ing rabbits  were  again  inoculated^  this  time  in  the  peritoneal  cavity,  and 
were  killed  fifty-four  days  later;  they  showed  lesions  which  Stone  inter- 
preted as  tuberculosis.  He  therefore  concluded  that,  although  the  viru- 
lence seems  to  have  been  modified  by  the  drying  process,  the  bacilli  were, 
nevertheless,  alive  and  infective  after  three  years,  A  study  of  the  pro- 
tocols of  the  three  rabbits  is  not  convincing  that  the  rabbits  really  suffered 
the  results  of  an  infection  with  Uve  tubercle  bacilli. 

Straust  (1895)  states  that  cultures  of  the  bacillus  of  human  tuberculosis, 
aged  five  and  six  months,  are  only  exceptionally  capable  of  reproduction; 
at  the  end  of  eight  or  twelve  months  their  inoculation  constantly  fails*  If 
these  cultures  are  inoculated  into  the  cellular  tissue  of  the  guinea-pig,  no 
lesion  can  be  detected;  the  quantity  of  the  culture  inserted  beneath  the  skin 
is  inconsiderable;  if  the  quantity  is  more  abundant,  an  abscess  at  the  site  of 
inoculation  is  produced,  without  any  tuberculous  generahzation.  It  will 
be  seen,  further  oa,  that  this  ia  precisely  the  effect  of  the  subcutaneous  inocu- 
lation of  dead  tubercle  bacilh. 

The  bacilli  of  avian  tuberculosis  preserve  their  vitality  and  pathc^eaic 
properties  for  a  longer  time  in  cultures  upon  soUd  or  hquid  media.  Replants 
ing  is  still  effective  at  the  end  of  ten  months^  one  year,  one  and  a  half  years, 
and,  according  to  Maffucci,  at  the  end  of  two  years;  but  the  cultures  obtained 
in  these  cases  are  developed  very  slowly*  Maffucci  claims  to  have  stUl  suc^ 
ceeded  in  tubercuhzing  a  chicken  with  an  avian  culture  aged  two  years. 

In  general,  the  virulence  of  the  tubercle  bacUlus  evidently  diminishes 
with  the  age  of  the  cultures;  the  lesions  caused  by  cultures  aged  several 
months  are  developed  verj^  slowly,  and  are  generalized  less  rapidly  than 
those  resulting  from  the  inoculation  of  young  cultures. 

Our  views  concerning  the  resistance  of  the  bacillus  of  tuberculosis  to  a 
large  numb^  of  agents  are  based  upon  experiments  made  in  part  with  pure 
culture,  and  in  part,  before  the  discovery  of  the  bacillus^  with  natural 
tuberculous  products. 

*  Stone.  Arthur  K. :  ^^  Why  the  Sputa  of  Tubercukua  Patiente  Should  be  Destroyed; 
on  Obeerv&tion  on  the  Viability  of  the  Bacilli  of  Tuberculosis/'  Am.  Jour,  Med,  ScL, 
volci,  1891,  p.  275. 

t  atraua,  I,:  "La  tuberculoBe  et  son  bacille,"  1S95,  884  pp«,  i%  Paru;  Biologiedu 
bocille  de  la  ttiberculoae,  p.  20^ 
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The  author  establiBhed  that  cultures  of  human  and  avian  tuberculosis, 
developed  on  the  surface  of  flasks  of  glycerin^bouilloii,  were  killed,  after 
having  been  exposed  for  two  hours  on  a  balcony  to  the  solar  rajs  of  summer. 
By  the  aide  of  these  flasks  cultures  previously  desiccated  were  exposed  in 
thin  layers  on  plates  of  glass  to  the  solar  rays;  at  the  end  of  thirty  minutes 
they  had  lost  their  vitality  and  virulence. 

If  the  tubercle  bacillus,  under  certain  conditions,  shows  a  marked  resi^ 
lance,  to  desiccation,  for  example,  it  shows  great  weakness  under  other  con- 
ditions, such  as  heat,  light,  and  chemical  agents,  such  as  the  salts  of  gold. 
Also,  in  the  bodies  of  animals  and  man  the  bacillus  does  not  possess  that 
vitality  which  is  ao  commonly  described  as  one  of  its  principal  attributes. 
It  is  stated,  in  substance,  in  the  researches  of  Kitasato,  that  the  greater 
part  of  the  bacilh  contained  in  phthisical  sputum,  or  in  the  organs  of 
cadavers,  are  dead  bacilli.  It  is  possible  that  such  is  the  case  with  the 
bacilli  contained  in  the  covering  (intimit^)  of  the  tissues,  and  thus  is  ex- 
plained, in  part,  the  difficulty  that  is  encountered  in  obtaining  cultures  in 
planting  tuberculous  products.  But  if  the  bacillus  of  tuberculosis  appears 
to  be  easily  killed,  even  in  the  bodies  of  man  and  animals  which  it  has 
invaded,  the  dead  bacillus  is  far  from  being  innocuous;  the  dead  bacilli,  as 
we  shall  come  to  see,  persist  for  a  long  time  in  the  organs  where  they  have 
lived,  and  here  exert  an  action  at  once  inflammatory  and  toxic,  which  is 
one  of  the  curious  traits  in  the  history  of  this  microorganism, 

Kitasato  concluded  that  the  greater  part  of  the  tubercle  bacilli  contained 
in  sputum  are  dead  bacilli,  although  there  is  nothing  in  the  microscopical 
appearances  or  in  the  staining  that  prompts  this  conjecture*  This  conclusion 
is  perhaps  extreme;  because  bacilli  planted  on  artificial  media  do  not  de- 
velop is  not  sufficient  reason  for  concluding  that  they  are  dead.  Straus 
has  had  occasion  to  confirm  the  difficulty  in  obtaining  first  cultures  of  tubercle 
bacilli;  that  a  certain  acclimatissation  is  necessary  for  their  regular  growth 
on  artificial  media.  Yet,  when  they  had  grown,  inoculation  in  animals  was 
constantly  successful;  this  is  positive  proof  that  products  unsuccessfully 
planted  on  artificial  media  do  contain  bacilli,  both  living  and  virulent. 

It  is  true,  Kitasato  claims  to  have,  in  some  cases,  seen  inoculation  in 
guinea-pigs  fail.  But  Straus  has  made  analogous  experiments  with  opposite 
results. 

Straus  and  Dubarry*  (1889)  inoculated  ten  tubes  each,  containing  10 
c.c.  of  water  from  the  river  Ourcq,  and  ten  tubes,  each  containing  10  ex.  of 
distilled  water,  with  small  quantities  of  a  culture  of  tuberculosis  from 
glycerin-agar.  The  tubes  were  kept  at  temperatures  of  20**,  3S*^,  and  35"^  C, 
and  at  varying  periods  of  time  glycerinated  bouillon  was  added  to  the  tubes. 

•  Straus,  T.,  and  Dubany,  A.!  "R«cberch«e  mir  la  dure4  de  la  vie  tmcrobea  patho* 
gi^Dm  dans  Teau,"  Arch  de  m^.  exper.  et  anat.  patL,  vol  i,  18S9,  p.  5, 
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In  two  instances  animals  were  inoculated — ^in  one  case  with  water  of  the 
river  Ourcq  after  twenty-seven  days'  exposure;  this  gave  a  positive  result 
in  the  culture;  but  two  of  the  guinea-pigs  showed  no  tuberculous  lesion. 
In  the  other  case  the  tubercle  bacilli  in  the  tube  containing  water  from  the 
river,  kept  at  38®,  were  positive  after  ninety-five  days'  exposure  upon  gly- 
cerin bouillon. 

A  small  quantity  of  the  culture  was  inoculated  under  the  skin  of  a  guinea- 
pig,  which  was  killed  in  two  months  and  presented,  at  the  site  of  inoculation, 
a  tuberculous  abscess  containing  Koch's  bacillus,  but  no  generalized  lesions. 

The  authors  conclude  that  the  long  sojourn  in  the  water  attenuated  the 
virulence  of  the  bacillus.    The  tables  follow: 


Addition  or  Bouil- 

Water. 

TXMPEBATUBX. 

lon  Qltcerin  in 

ABOUT 

Rxsult. 

LlYKD   FOR 

Ourcq  River 

20*>C. 

l^r- 

+ 

Contaminated. 

27  days. 

14      " 

+ 

27      " 

+ 

Distilled 

20*»C. 

5     " 
15     " 

Contaminated. 

+ 

24  days. 

19     " 

+ 

24     " 

+ 

Ourcq  River 

38*»C. 

15     " 

+ 

30     " 

Contaminated. 

95  days. 

39     " 

+ 

95     " 

+ 

Distilled 

38**  C. 

9     " 

+ 

23     " 

+ 

35     " 

0 

115  days. 

40     " 

+ 

90     " 

+ 

115     " 

+ 

Ourcq  River 

35*>C. 

8     " 
15     " 

+ 
Contaminated. 

25     " 

+ 

30  days. 

30     " 

+ 

Distilled 

35*>a 

10     " 
15     " 

Contaminated. 

+ 

25     " 

+ 

27  days. 

30     " 

0 

Twitchell*  (1905)  imdertook  an  experiment  to  determine  how  long  the 
tubercle  bacillus  would  live  in  sputum  imder  natural  conditions.  The 
material  used  was  obtained  by  mixing  in  equal  proportions  the  sputum  of 
two  patients  in  whom  the  disease  was  actively  progressing,  so  as  to  make 
reasonably  sure  of  obtaining  a  virulent,  strongly  growing  organism. 

The  number  of  bacilli  present  in  the  sputums  used  showed  from  vn  to 

vni  on  Gaffky's  scale. 

♦  Twitchell,  David  C:  "The  Vitality  of  Tubercle  Bacilli  in  Sputum."  Med.  News, 
vol.  Ixzxvii,  1905,  pp.  642-647. 
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The  sputum  from  each  patient  was  first  tested  by  injecting  0.5  c.c.  into 
the  groins  of  two  guinea-pigs.  Ninety-one  days  later  the  first  pig  was  killed. 
The  pig  was  emaciated,  and  showed  a  large  open  ulcer  in  the  right  groin. 
Tubercle  bacilli  were  obtained  from  the  ulcer.  The  inguinal  glands  were 
enlarged  and  caseated,  and  the  spleen  showed  tubercles.  After  one  himdred 
days  the  second  pig  was  killed;  on  autopsy  it  showed  generalized  tuberculosis. 

The  following  are  the  conditions  in  which  the  sputum  was  placed: 

First:  Sputum  deposited  in  sterilized,  corked,  and  paraffined  white  glass 
bottles  (the  bottles  were  3  cm.  in  diameter,  and  a  depth  of  about  1  cm.  of  the 
mixed  sputum  was  placed  in  each  bottle);  A,  in  a  dark  moist  box;  B,  in  a 
dark  closet;  C,  in  the  diffuse  light  of  an  ordinary  room;  D,  in  the  sunlight 
on  glass  plates  (a  fairly  thin  layer  of  sputum  on  a  Petri  dish);  E,  in  the 
thermostat. 

Second :  Sputum  deposited  in  sterilized  white  glass  bottles  stoppered  with 
cotton;  A,  in  dark  moist  box;  B,  in  a  dark  closet;  C,  in  the  diffuse  light  of 
an  ordinary  room;  D,  in  the  thermostat. 

Third:  Sputum  deposited  in  sand  in  sterilized  white  glass  bottles;  A, 
in  a  dark  moist  box;  B,  in  a  dark  closet;  C,  in  the  diffuse  light  of  an  ordinary 
room.  Bottle  corked  and  paraffined.  D,  in  the  diffuse  light  of  an  ordinary 
room.  Bottle  not  sealed.  E,  in  the  thermostat.  Bottle  not  sealed.  F, 
in  the  thermostat.    Bottle  corked  and  paraffined. 

Fourth:  Sputum  deposited  imder  ordinary  room  conditions  on:  A, 
handkerchief  (folded);   B,  carpet;   C,  wood;    D,  woolen  blanket  (folded). 

Fifth:  Sputum  deposited  in  the  open  air  during  the  winter  months  in 
open,  white  glass  bottles. 

Sixth:  Sputum  deposited  in  sterilized  white  glass  bottles,  corked  and 
paraffined;  buried  in  the  groimd. 

Seventh:  Sputum  deposited  in  sterilized  white  glass  bottles,  packed 
with  ice,  corked,  and  paraffined,  frozen  in  blocks  of  ice. 

In  the  experiment  with  sputum  exposed  to  sunlight  the  specimens  when 
not  actually  exposed  to  the  sun's  rays  were  kept  in  a  dark  box. 

The  experiment  with  the  sputum  placed  in  the  sand  was  not  satisfactory. 
Many  pigs  died  early  of  septicemia.  The  sand  was  not  sterilized,  and  the 
reclaiming  of  the  sputum  from  the  sand  was  not  certain. 

The  experiment  with  sputum  placed  in  blocks  of  ice  was  not  entirely 
satisfactory,  as  it  was  not  possible  to  keep  the  bottles  frozen  solid.  At 
stated  intervals  the  sputum,  imder  these  varying  conditions,  was  tested  by 
subcutaneous  injection  into  the  groins  of  guinea-pigs — 0.25  c.c.  of  the  sputum 
was  injected  into  both  groins  of  each  guinea-pig  with  a  glass  h)rpodermic 
syringe.    The  site  was  washed  with  5  per  cent,  carbolic  acid. 

One  pig  was  inoculated  with  each  sample  of  sputum  to  be  tested.  If,  at 
the  end  of  two  or  three  weeks,  there  was  no  enlargement  of  the  glands,  a 
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second  pig  was  inoculat<Hl  with  the  same  material.  After  a  certain  time, 
usually  from  a  month  to  six  weeks,  pigs  were  killed.  At  autopsies  smeara 
from  glaads  and  tubercles  were  made  and  examined  under  the  micrcH 
scope. 

The  results  were  negative  in  the  following  instances: 

With  sputum  in  glass  bottles,  stoppered  with  cotton,  placed  in  the  dif- 
fuse light  of  an  ordiuajy  room  (II,  C)>  the  pig3  inoculated  at  the  end  of 
eighty-eight  and  a  hundred  days  died  of  unknown  cause  a  few  days  after  the 
injection.  With  sputum  in  glass  bottles  stoppered  with  cotton,  placed  in 
the  thermostat  (II,  D),  no  pig  was  inoculated  between  twenty-one  and  one 
hundred  and  one  days,  so  that  experiment  was  of  no  use  as  a  comparison 
^ith  the  other  specimens  of  that  set.  None  of  the  results  with  the  sputum 
in  sand  (III)  were  entirely  satisfactory,  owing  to  the  death  of  many  pigs 
from  septic  infection  a  few  da}^  after  inoculation. 

The  results  were  negative  in  the  case  of  the  sputum  buried  (VI)*  The 
pig  inoculated  at  the  end  of  one  hundred  and  two  days  died  at  the  end  of 
two  weeks  with  no  sign  of  tuberculosis.  This  inoculation  could  not  be 
repeated,  as  the  specimen  was  destroyed  by  mistake. 

Summary, — ^(I^  A)  The  tubercle  bacilli  in  the  sputum  in  paraffined  bottles 
placed  in  a  dark  moist  box  were  alive  and  produced  a  tuberculous  lesion  in 
a  guinea-pig  at  the  end  of  one  hundred  and  seventy  days.  No  tuberculous 
lemons  were  produced  after  one  hundred  and  eighty-eight  days. 

(I,  B)  With  sputum  in  paraffined  bottles,  placed  in  a  dark  closet,  a  lesion 
resulted  after  one  hundred  and  sixty  days,  but  not  after  one  hundred  and 
eighty-eight  days. 

(II,  A)  With  the  sputum  in  bottles  stoppered  with  cotton,  placed  in  a 
dark,  moist  box»  a  lesion  resulted  after  one  hundred  and  fifty-seven  day^,  but 
not  after  one  hundred  and  seventy-two  days. 

(I,  C)  With  the  sputum  in  paraffined  bottles,  placed  m  the  diffuse  lights 
of  an  ordinary  room,  a  lesion  resulted  after  one  hundred  and  twenty-four 
days,  but  not  after  one  hundred  and  seventy-five  days, 

(VII)  With  the  sputum  in  ice,  a  lesion  resulted  after  one  hundred  and  two 
days,  but  not  after  one  hundred  and  fifty-three  days* 

(in,  C)  With  the  sputum  in  sand,  in  a  moist,  light  phice,  a  lesion  resulted 
after  one  hundred  and  twenty-three  days,  but  not  after  one  hundred  and 
forty-eight  days. 

(II,  B)  With  sputum  in  bottles  stoppered  with  cotton  in  a  dark  closet,  a 
lesion  resulted  after  one  hundred  dayB^  but  not  after  one  himdred  and  forty- 
one  days, 

(V)  With  the  sputum  in  open  bottles,  placed  out-of-doors  in  the  wmter 
months,  a  lesion  resulted  after  one  hundred  and  ten  days,  but  not  after  one 
hundred  and  tliirty-two  days. 
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V  uiatciial  expectorated  by  persons  with  phthisis 
v.„  u\\t.   Utt\v  reproduce  tul^rculosis  by  inoculation 
^  »^.\    v  u;*iural  channels  (digestion  and  respiration). 

jiKNi  ^'\oml  hours  does  not  lose  this  property. 

:,^i\v.    lis  propiigation  takes  place  through  the 

X...   .V  ^^'N  ludividujUs. 
\.   .xMOi.il  iluvxis,  states  that  Feltz,  in  former  ex- 

^.  ,..  iU»  luU>rflo  bacillus,  mixed  it  with  the  dust 

.v\iv  v»i  lhi^4  dust  was  inoculated  into  guinea-pigs 

„..vN  x..^  .iu*»."x»\»n.  into  which  some  of  the  tuberculous 

'X,  \va  iiK»istoncd  with  distilled  water.    The 

,^^*.  N*'  i»  v»hlhii*ie,"  Mem.  acad.  de  med.,  Paris,  vol. 

'Uu^aiiU  oi  cliniMUO  8ur  le  role  des  poussidres  bacil- 
'"'^^  •  '^ *  ^.;  ^ui  \a  durA'  de  la  virulence  de  ces  poussicirea." 
^  ^ .' ' ' vv  ulio  dw  MMi»cinc  de  Nancy,  December  26, 1890. 
^nI^S^v^v,  314-324,  1890-91. 
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dust  was  exposed  at  the  different  temperatures  (30°  to  70°  C.)  for  three  months, 
and  iooculatioiis  made  from  month  to  month,  with  the  foUowing  results: 


IWO^DLATED    5 

40^  C, 

50"  C. 

60^  a 

70^  c. 

Owhtsa-fiqb  Ott— 

My  28,  1889,,. 

All   dead  of  tu- 

AH  dead   of   tu- 

Tliree died  of  tw- 

None  died. 

berculosis  in  4 

berculosis  in  4 

berculofiiB;  2  re- 

moQths. 

months. 

mained  well. 

Aug,  29 

Three  died  in  4 

Three  died  In  3 

One  died;    4  re- 

None died. 

to  5  months. 

t«  4  months. 

mained  well. 

Sept.  29.,,.,,.. 

One  died;    2  re- 

Three  died  in  3 

One  died;     4  re- 

None died. 

mmned  well. 

to  4  months;  2 
remained  well. 

mained  well. 

Oct.  30 -^ 

One  died  after  4 
months. 

None  died. 

None  died. 

None  died. 

Nov.  14.....,., 

One  died  after  3 
montlis. 

None  died. 

None  died. 

None  died. 

In  another  series  of  experiments  Feltz,  with  the  assistance  of  Zilgien, 
dried  sputum  rich  m  bacilli  at  75*^  C,  for  forty-eight  hoiirs.  Guinea-pip 
were  inoculated,  but  none  of  them  ahowed  any  trace  of  tuberculosis, 

A  third  series  of  experiments  was  done  by  FeltE  by  mixing  road  dust 
with  fresh  tuberculous  expectoration,  which  showed,  on  microscopical  examin- 
ation, a  large  number  of  Kocb*s  ba<:illi.  The  mixture  so  obtained  was  di- 
vided into  three  parts.  The  first  part  was  exposed  to  the  sun,  the  second 
placed  in  the  incubator  at  40^  C,  and  the  third  dried  m  the  sun  and  then 
exposed  to  the  weather  in  a  box  the  cover  of  which  was  perforated  with 
many  holes. 


EbircwKo  TO  Ta«  StJN, 


Sept,  15,  1887:  Inoculated  12 
guinea-pigs.  All  died  of 
tuberculosis  Jan.  to  March, 
1888. 

Jan.  2  (mixture  46  days  old): 
10  pigs  inoculated;  3  died 
Jan,  to  May;  7  remained 
well, 

Apr,  4  (137  days):  8  pigs  in- 
oculated; 1  died  June  4;  7 
remained  well. 

July  1  (2^27  days) :  10  pigs  in- 
oculated. Jan.,  none  dead 
or  flick. 


Kf  pt  IN  THB  Incubator  AT4tf*  C, 


Sept.  15,  1887:  Inoculated 
12  guinea-pigs.  AH  died 
of  tuberculosis  Dec,  to 
Feb. 

Apr,  4;   10  pigs  inoculated; 
2  died  about  May; 
mained  well. 


8  ten 


July  1 :  8  pigs  inoculated ;  2 
died  about  August;  rest 
remained  well. 

July  1;  6  pigs  inoculated. 
Jan.^  none  dead  or  sick. 


EXTOflED   TO   ¥at    WEATaCB. 


Dec.  3,  18S7:    Inoculated 

12  guinea-pigs;  4  died  of 
tuberculosis  in  G  months; 
the  rest  remained  well. 
Feb,  10:  10  pip  inoculated. 
All  10  remained  well. 


July  1:  10  pigs  inoculated. 
FoUowing  Jan,  none  had 
died,  all  well. 


The  conclusion  is  drawn  that  the  tubercle  bacillus  Ives  a  very  long  time 
in  dust  exposed  to  the  weather — somewhat  over  seven  months;  about  one 
hundred  and  forty  days  when  exposed  to  the  sun.  Further  experiments 
demonstrated  that  sputum  dried  in  rooms  preserves  its  virulence  till  the 
seventh  or  ninth  month. 


THE  ACTION  OF  DIFFUSE  LIGHT  UPON  BACILLUS 

TUBERCULOSIS. 

By  John  Weinzirl,  Ph.D., 

BaotariologiMl  Laboratory,  University  of  Waahincton,  Seattle,  Waahincton. 


The  action  of  direct  sunlight  upon  bacteria  has  been  the  subject  of  numer- 
ous investigations;  the  results,  however,  were  obtained  by  unsatisfactory 
methods  and  greatly  minimize  the  effect  of  this  important  hygienic  factor. 
In  the  earlier  investigations  cultures  were  made  in  various  media,  usually 
agar,  and  these  cultures  were  exposed  to  simlight.  By  this  method  sufficient 
light  was  absorbed  by  the  medium  so  that  the  time  required  to  kill  the  bacteria 
was  prolonged  ten  or  twenty  times.  By  making  direct  exposure,  t.  e., 
without  the  intervention  of  media,  the  writer  has  recently  shown*  that  non- 
spore-bearing  bacteria,  including  B.  tuberculosis,  are  killed  by  direct  sunlight 
in  a  remarkably  short  time,  generally  between  two  and  ten  minutes. 

As  to  the  effect  of  diffuse  light  we  have  most  meager  data,  and  these  were 
obtained  by  the  older  method.  It  appeared  desirable  to  take  advantage  of 
the  new  method  to  test  likewise  the  action  of  diffuse  light,  especially  upon 
B.  tuberculosis. 

That  diffuse  light  is  an  important  hygienic  factor  is  generally  assumed, 
and  the  construction  of  bams,  factories,  stores,  and  more  especially  dwellings, 
is  usually  planned  with  this  point  in  view.  Buchner's  result  with  B.  ty- 
phosus, which  he  found  was  killed  by  five  hours  of  exposure  to  diffuse 
light,  would  tend  to  confirm  this  assumption.  Koch  exposed  cultures  of 
B.  tuberculosis  near  a  window  and  found  that  they  were  killed  in  five  to 
seven  days.  This  result  was  also  regarded  as  indicating  the  importance  of 
diffuse  light.  Koch,  furthermore,  seems  to  have  regarded  B.  tuberculosis 
as  unusually  sensitive  to  light-action. 

If,  then,  the  question  is  raised  whether  it  is  desirable  to  materially  increase 
the  window  surface,  and  hence  the  amount  of  both  direct  and  diffuse  light 
in  our  dwellings,  so  that  the  chances  of  infection  from  tuberculosis  and  other 

*  Journal  of  Infectious  Diseases,  1907. 
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diseases  may  be  lessened,  we  appreciate  the  need  of  more  data.    The  present 
investigation  was  undertaken  with  this  question  in  mind. 

The  Method  op  Exposure. 

In  estimating  the  value  of  results,  it  is  essential  to  know  how  those 
results  were  obtained.  In  the  present  investigation  the  same  method  was 
employed  as  in  the  writer's  earlier  work  on  the  -action  of  direct  sunlight 
already  referred  to.  The  bacterial  cultures  were  inoculated  into  sterile 
normal  salt  solution  and  shaken  to  give  a  homogeneous  suspension.  A 
loopful  of  this  suspension  was  then  inoculated  upon  sterile  slips  of  paper 
placed  in  petri  dishes.  The  long  exposures  made  it  necessary  to  place  the 
covers  on  the  dishes  and  to  allow  the  diffuse  light  to  pass  through  the  glass 
covers;  however,  no  medium  was  employed,  and  this  obviated  the  most 
serious  objection  to  the  earlier  investigations.  After  exposing  the  inoculated 
papers  for  a  given  time,  they  were  placed  in  or  on  a  suitable  medium  and 
incubated.  For  most  bacteria,  bouillon  served  very  well,  but  for  B.  tubercu- 
losis Dorset's  egg  medium,  freshly  moistened  with  water  or  bouillon,  was 
invariably  used.  By  this  method  B.  tuberculosis  has  been  found  to  grow 
well  upon  the  paper  slips. 

The  exposures  were  made  in  a  laboratory  which  received  all  its  light 
from  east  windows.  The  shades  were  kept  about  two-thirds  rolled  up, 
although  this  was  not  invariably  the  case.  The  petri  plates  containing  the 
inoculated  papers  were  placed  on  the  top  of  a  cupboard  twelve  feet  from 
the  windows,  where  direct  sunlight  could  not  strike  them  at  any  time. 
These  conditions  were  assumed  as  an  average  of  what  might  obtain  in 
dwellings,  although,  of  course,  the  latter  vary  within  wide  limits.  The  papers 
were  left  exposed  continually  until  placed  in  a  medium  and  incubated. 
Controls  kept  in  the  dark  were  invariably  made,  and  at  times  other  controls 
were  placed  in  glass  desiccators  and  moist  chambers,  both  being  exposed  to 
the  light. 

Results  op  Exposure  to  Diffuse  Light. 
(A)  Action  on  Bacteria  in  General, — On  account  of  the  slow  growth  of 
B.  tuberculosis,  and  also  for  purposes  of  comparison,  a  number  of  tests  were 
made  with  some  of  the  common  laboratory  forms;  these  may  be  tabulated, 
for  convenience,  as  follows: 
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TABLE  I.— SHOWING 

RESULTS 

OF  EXPOSING  BACTERID 
LIGHT. 

TO  DIFFUSE 

D&ts, 

CoNi»rno»Pu 

RiauuT  or  Expoetrsa  {Dutm). 

QROANHif. 

Qrowth. 

NoOrowth. 

Btr.  erysiplatts. ... 

Apr.  10. 

i        (( 
May  16. 

N 

May  30. 

*tt 

tt 

June  11, 

tt 

tt 
tt 

July  a 

If 

Apr.  4, 
^  it 

tt 
July  a 

tt 

J1HW28. 
it 

tt 

July  5, 

i( 

<i 

Mar,  6. 

tt 

Mar.  2L 

ti 
tt 

Diffuse  light. 
Dark  (x>ntrol, 
Moiat  control. 
Diffuse  light. 
Dark  control. 
Moist  control. 
Diffuse  light. 
Dark  control. 
Moist  (Mntrol. 
Diffuse  hght. 
Dark  control. 
Moist  control. 
Dry  control. 
Moiat  control, 
Diy  control. 
Diffufle  light. 
Dark  control. 
Moiat  control. 
Diffuse  light. 
Dark  (Mintrol. 
Moist-  control. 
Diffuse  light. 
Dark  control. 
Moiat  control. 
Diffuse  Ught. 
Dark  control. 
Moiat  control. 
Diffuse  light. 
Dark  control. 
Diffuse  Ught. 
Dark  control. 
Moiat  control. 

1,2,3,4, 
1,2,3,4. 

1,2. 

5, 

5,  6,  8,  10,  12. 

5,  6,  8. 

4,5. 

8. 

1,2,3,4. 

3,  4,  5,  7. 
4.7. 
1,3. 
1.3,4,6,7,9. 

1,2,4:" 

4,  6,  6,  7, 
4,5,6.7,8,10. 

'i,2,4;7; 

1,  2,  4,  7. 
1,2. 

1,3,4,5; 

1,2,  3;  5; 

5  (hn.)." ' 

5,  24  (hraO. 

7,  23  (hrs.). 



it 

3,  4. 

tt                                       . 

6,  S,  10. 

tt 

14, 

It 

tt 

6,  7,  S. 

tt 

it 

5,  6. 

(1 

9,  11. 

|i 

it 

4.  5.  7,  9. 

it 

ft 

1,2,4. 

t( 

Staph,  pyogenes  aJbua.,. 

11,  14, 
8,10. 

tt 

4,5,6,7,8,10. 

tt 

ti 

11. 

ti 

4.  7.  11. 

B.  DrocUcioiiiiB    ......... 

1,3,4,5,0, 

If 

1  3  4  5,  6. 

tt 

12  4 

it 

it 

1,2,3,4. 
8,  24  (hrs.). 
8  (hrs.). 
7,  23,  31  (hra,). 
23,  31  (hts.). 
31  (hr^.). 

B.  ooU......... 

ti 

tt 

tt 

If 

From  these  trials,  it  appears  that  Str.  erysipelatis  and  Staph,  pyogenes 
albus  possess  considerable  resistance  to  diffuse  light,  the  average  length  of 
time  required  to  kill  being  about  seven  days.  On  the  other  hand,  B.  coli 
and  B.  prodigiosus  were  killed  within  a  day;  in  one  instance  B.  coli  was 
killed  within  seven  hours,  while  in  the  other  it  was  not  killed  in  five  hours  of 
exposure.  The  data  show  very  plainly  that  many  more  organisms  must 
be  worked  before  accurate  conclusions  can  be  drawn  with  respect  to  the 
bacteria  in  general.  This  becomes  especially  evident  when  an  attempt  is 
made  to  estimate  the  relative  part  played  by  disturbing  factors. 

The  effect  of  desiccation  was  supposed  to  be  the  most  serious  disturbing 
factor,  and,  hence,  controls  in  moist  chambers  were  also  exposed  to  diffuse 
Ught.  Similar  controls  placed  in  desiccators  were  occasionally  nm,  as  an 
additional  check;  the  moist  controls  were  killed  before  the  desiccated  ones, 
and,  also,  before  the  cultures  controlled.    It  will  be  necessary  to  place 
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similar  cultures  in  the  dark  before  the  true  import  of  these  factors  can  be 
determined.  The  present  inference  is  that  moisture  promotes  the  germicidal 
effect  of  diffuse  light.  This  part  of  the  problem  is  still  under  investigation. 
(B)  Action  on  B,  tvbercidosis. — ^The  results  for  B.  tuberculosis  are 
tabulated  as  follows: 

TABLE  n.— SHOWING    RESULTS  OF  EXPOSING  B.   TUBERCULOSIS    TO 

DIFFUSE  LIGHT. 


Date. 

Conditions. 

RxsyLT  or  Expoburb  (Days). 

Oroanibm. 

Growth. 

No  Growth 

Mar.  3. 

It 

May  2. 
tt 

May  16. 

tt 

May  31. 

tt 

June  10. 
11 

July  2. 
It 

II 

It 

July  10. 
It 

It 

July  26. 
II 

II 

It 

II 

II 

II 

II 

II 

II 

II 

It 

Diffuse  light. 
Dark  control. 
Diffuse  light. 
Dark  control. 
Diffuse  light. 
Dark  control. 
Diffuse  Ught. 
Dark  control. 
Diffuse  light. 
Dark  control. 
Diffuse  light. 
Dark  control. 
Moist  control. 
Diy  control. 
Diffuse  light. 
Dark  control. 
Moist  control. 
Diffuse  light. 
Dark  control. 
Moist  control. 
Dry  control. 
Diffuse  light. 
Dark  control. 
Moist  control. 
Diy  control. 
Diffuse  light. 
Dark  control. 
Moist  control. 
Dry  control. 

1,3. 

1,3,5,7. 
2. 
2,3,4,5. 

5,  6.  *  *  " 
1,3. 
1,  3,  6. 

1,4.  **" 

1,2. 

1,2. 

1. 

1. 

1, 2, 4: '  * 

1,4. 

1,  3,  5. 

1,  3,  5,  8. 

1,3,5,8,10. 

1,3. 

1,3. 

1,  3,  5,  8. 

1. 

1,  3,  5,  10. 

1,3,5,8,10. 

1,3,5. 

1,  3,  6,  10. 

5.  7.  10. 

10. 

3.  4.  5.  7.  10. 

7,  10. 

5.  6.  8.  10.  12. 

8,  10.  12. 

6  9 

9. 

1.  2.  4.  6.  8. 

2.  8.  10. 

4.5. 

5. 

2.  4.  5 

4)5 

1.  2.  4.  6.  8. 

8. 

2,6. 

8.  10. 

5,  8,  10. 

5.  8.  10. 

10. 

1.  3.  5.  8.  10. 

3,  5,  8,  10. 

8. 

8. 

8. 

In  the  above  trials,  three  cultures  of  B.  tuberculosis  were  used,  two 
human  and  one  avian.  The  results  indicate  no  important  differences 
between  them  when  exposed  to  diffuse  light. 

Considerable  variation  is  shown  in  the  different  trials  made.  The  shortest 
time  required  to  kill  was  less  than  twenty-four  hours,  and  the  longest  time 
was  ten  days.  The  considerable  variation  is  not  at  all  surprising  when  the 
various  disturbing  factors  are  considered.  These  factors  are:  (a)  The 
amount  of  diffuse  light  varies  within  wide  limits,  depending  upon  the  amount 
of  sunshine.  (6)  The  suspensions  of  bacteria  are  apt  to  vary  widely  in 
density,     (c)  Desiccation  alone  will  kill  the  bacteria,  and  may  play  a  con- 
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siderable  r61e  here,  (d)  As  the  results  abeady  considered  have  shown,  the 
presence  of  moisture  appears  to  hasten  the  germicidal  action  of  diffuse 
light,    (e)  The  agq  of  culture  used  may  also  vary  the  result. 

Remembering  that  in  nature  the  conditions  must  vary  much  more  widely 
still,  the  results  may  be  considered  sufficiently  accurate  for  present  purposes. 

Controls  kept  in  the  dark  lived  longer  than  the  cultures  exposed;  but 
these,  too,  were  killed  in  a  comparatively  short  time.  This  phenomenon 
was  unexpected  and  led  to  the  making  of  still  other  controls;  for  this  purpose 
similar  cultures  were  placed  in  glass  vessels,  one  filled  with  concentrated 
sulphuric  acid  and  the  other  with  water ;  the  former  would  contain  practically 
dry  air,  while  the  latter  was  saturated  at  all  times  with  water  vapor.  Only 
five  experiments  on  B.  tuberculosis  are  completed,  and  the  results  are  far 
from  being  harmonious. 

Conclusion. 
These  experiments  not  only  confirm  the  view  that  diffuse  light  acts  as  a 
germicidal  agent,  but  they  also  show  that  such  light  possesses  a  true  ger- 
micidal effect  independent  of  desiccation.  Specifically,  they  show  that  B. 
tuberculosis  is  killed  by  diffuse  light  within  a  week,  usually  within  three  or 
four  days,  and  it  may  be  killed  even  within  a  single  day.  It  is,  however,  not 
as  sensitive  as  some  of  the  other  bacteria. 


VERGLEICHENDE  UNTERSUCHUNGEN  OBER  DIE 
PRAKTISCH  WICHTIGSTEN  SAUREFESTEN  BACILLEN. 

Dr.  N.  Jancso  und  Dr.  A,  Elfer* 

Aufl  dar  Mediutil«cb«i]  Ktimk  der  Umwnitit  in  KoloB^irAf.    <I>ir«ktor  Frof.  Dr.  P^|«|i.> 


Unaere  Untersuchungen  bezieben  sich  auf  Kulturen,  die  aus  93  tuber- 
kulosen  Menscheiip  II  Rindem,  1  Schwein,  18  Hiilmem  geziichtet  wiirden, 
und  zwar  zum  grossten  Teil  direkt  auf  NahrboUen;  unsere  Beobachtungen 
aind  das  Resultat  von  an  10  Kalbern^  14  Ziegen,  mehr  ala  1200  Kaninchen, 
und  mehr  als  400  Meerschweinchen,  300  Huhnem,  500  Froschen,  31  Schlangen 
vorgenommenen  Untersuchungen, 

Wir  fassen  unBere  Beobachtungen  zusammea  wie  folgt; 

1.  Hinaichtlich  ihrer  vvesentlichen  Eigenacbaften  lassen  sich  iinsere 
safiQtlichen  Kulturen  in  drei  bezuglich  ihrer  morphologischen  Verhaltnisse 
und  ihrer  Pathogenitat  ziemlich  scharf  unterscheidbare  Kulturgruppen 
elnteilen,  welche  dem  Typus  humanus^  dem  Typus  bovinus,  und  dem  TypuE 
aviarius  entsprecbeo* 

2.  Unsere  aua  11  Rindera  geziichteten  Stamme  erwiesen  sich  aDe  als 
T^ua  bovinus. 

3.  Unsere  aus  18  Huhnem  geziichteten  Stamme  erwiesen  sich  alle  als 
Typus  aviarius, 

4.  Der  aus  einem  Schwein  gezuchtete  Stamm  entsprach  dem  Typus 
bovinus* 

5.  Unter  den  von  uns  aus  93  tuberkuldsen  Menachen  gezuchteten  Stani- 
inen  kommt  einer  vor,  der  seinen  samtlichen  keim2eichnenden  Eigenachaften 
nach  unt-er  gewohnlichen  Verhaltnissen  zu  den  in  andem  Organismen  lel>en* 
den  Stamraen  zu  rechnen  ist:  der  Typus  aviarius*  DemzuColge  konnen 
wir  behaupten,  dasa  unter  den  aus  Menschen  zu  ge^innenden  Staramen  auch 
solche  vorkommen,  welche  ihren  samtlichen  kennzeichoenden  Eigenschaften 
nach  dieselben  sind  wie  die  unter  gewohnlichen  Verhaltnissen  in  andern 
Organismen — Rindern^  Huhnem — lebenden  saurefesten  Stamme;  obzwar  wir 
unter  den  aus  93  tuberkulosen  Menschen  gezuchteten  Stammen,  deren  22 
aus  Menschen  unter  14  Jahren  stammen,  keinen  einzigen  gefunden  haben, 
welcher  aeiner  Zuchteigenschaften,  sowie  seiner  in  Kaninchen  und  grosseren 
Tieren  erwiesenen  PathogenitSt  halber  zum  Typus  bovinus  gerechnet  werden 
konnte, 

m 
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6.  Aus  unseren  vergleichenden  Untersuchimgen  mit  streng  zu  dner 
Gruppe  gehdrigen  Tuberkelstammen  ergibt  sich,  dass  streng  zu  ein  und  der- 
selben  Gruppe  gehorige  Tuberkelstamme  in  ihren  inneren  Eigenschaften, 
in  ihrer  Virulenz  doch  von  einander  abweichen  konnen. 

7.  Obwohl  genau  genommen  die  menschlichen  Stamme  zum  grdssten  Teil 
in  Eaninchen  nur  unbedeutende  tuberkuldse  Veranderungen  hervorbringen, 
haben  wir  unter  ihnen  doch  auch  solche  gefunden,  welche  auf  das  Eaninchen 
totlich  wirkten;  diesen  Umstand  demonstrieren  wir  in  der  Weise,  dass  wir 
die  Versuchstiere  langere  Zeit  am  Leben  erhalten,  d.  h.,  dass  wir  bei  den 
Bacillen  die  Dauerzeit  ihrer  Lebenst&tigkeit  nicht  abkurzen. 

8.  Die  aus  verschiedenen  Organen  ein  und  desselben  tuberkulosen  In- 
dividuums  geziichteten  Stamme  zeigen  untereinander  auffallende  Ver- 
schiedenheiten  in  Bezug  auf  ihre  wesentlichen  Eigenschaften. 

Versuche    zur    Erreichung    von    Eigenschaftsveranderungen    bei 
menschlichem  tuberkelbacillus. 

(a)  Unsere  Versuche  iiber  die  Modificationen,  welche  sich  in  der  Rein- 
kultur  der  menschlichen  Tuberkelstamme  erreichen  lassen,  haben  bis  jetzt 
noch  keine  derartige  Daten  ergeben,  dass  die  Vermindening  einer  sonst 
specifisch  zu  nennenden  Eigenschaft  aufgewiesen  hatte;  noch  konnten  wir 
im  Laufe  unserer  Experimente  den  Versuchsst&mmen  solche  fundamentale 
Eigenschaften  geben,  welche  bei  diesen  Stammen  in  steigendem  und  immer 
starkerem  Masse  zu  wesentlichen,  bis  functionellen  Eigenschaften  geworden 
waren. 

(b)  Auf  Grund  unserer  mit  16  Stammen  vorgenommenen  zahlreichen 
Versuche  miissen  wir  sagen :  es  ist  uns  in  2-3  Jahren  nicht  gelungen,  mittels 
Kaninchenpassagen  die  pathogene  Wirkung  des  Typ.  humanus  auf  Kanin- 
chen  soweit  zu  modificieren,  dass  sich  diese  Eigenschaft  wenigstens  eine 
gewisse  Zeit  hindurch  in  gesteigertem  Masse  gezeigt  hatte,  xmd  besonders 
konnten  wir  keine  derartige  Veranderungen  erzielen,  wie  sie  die  Stamme 
des  nicht  modificierten  Typus  bovinus  gewohnlich  zeigen,  ob  wir  nur 
die  Stamme  wiederholt  durch  den  Kaninchenkorper  gefiihrt  (VII-IX 
Passagen)  oder  dieselben  langere  Zeit  im  Korper  des  Tieres  gelassen  haben. 

(c)  Bei  den  an  grosseren  Saugetieren  vorgenommenen  Passagen  sehen 
wir,  dass  wir  bis  jetzt  von  keinem  Fall  berichten  kdnnen,  wo  unsere  St&mme 
menschlicher  Tuberkulose  bei  Inanspruchnahme  grdsserer  Tiere  eine  in- 
nerliche  modificierte  Pathogenitat  in  Bezug  auf  Kaninchen  gezeigt  hatten; 
andererseits  haben  wir  beobachtet,  dass  die  stufenweisen  Tierpassagen  (Ka- 
ninchen, Ziege,  Kalb)  imstande  sind,  die  in  der  urspriinglichen  Stammzucht 
latent  vorhandenen  Eigenschaften  elektiv  zu  steigem,  so  dass  die  anfang- 
liche  pathogene  Wirkung  denselben  Tieren  gegeniiber  sich  in  bedeutend 
starkerem  Masse  zeigt,  und  scheinbar  auch  eine  Modification  der  Patho- 
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genitat  iraitieren  karm.  Wir  eind  gend^  auch  die  verschiedenen  Er- 
schemungeii  der  sogenannten  "at3rpischen'*  "Ubergaagsstamme/'sowiedie 
dutch  die  Tierpassagen  eireichbare  sogennante  Vimlen^steigerung  auf  die 
Starke  Anziehung  zuruck  zu  fiiliren,  welche  vielleicht  irgend  ein  ausschei- 
deader  ausserer  Faktor  auf  eine  solche  latente  Eigenschaft  auaiibt.  Ob 
nun  diese  isutage  gekommene  verstarkte  Eigenschaft  den  wirklicben  StSm- 
men  der  ursprungEchen  Stanimlailtur  epezifisch  ist^  weil  durch  irgend- 
welche  Umstande  aehr  nahverwandte,  aber  demioch  aadere  irniere  Eigen- 
Bchaften  aufweisende  Stamme  hingelangt  sind,  dariiber  kornien  wir  una  auf 
Gruiid  unserer  bisherigen  Erfahrungen  nicht  aiissem* 

(d)  Mit  den  menschlichen  Tuberkelstammen  konnen  wir  in  Huhnem 
eine  lokale  tuber kulose  Veranderung  hervomifen^  sowohl  mit  aubcutaner, 
ab  mit  Bauchhohleninfection.  Mit  intravenoser  Infection  haben  wir  in  den 
iimeren  Organen  die  von  denselben  Tuberkelstammen  erwarteten  Tuberkebi 
selbst  bei  Kontrolle  mit  Reinkulturen  nicht  bemerkt.  Ebensowemg  haben 
wir  bei  subcutaner  Infection  trotz  der  ziemlich  starken  Infectionsdoaia  in 
den  inneren  Organen  keine  Entstehiing  von  Tuberkeln  bcobachtet, 

Bei  den  auf  Nocard's  Untersuchungen  begriindeten  Modifizierungs- 
versuchen,  die  wir  an  sechs  menschlichen  Stammkulturen  vorgenommen,  ist 
ea  una  in  keinem  einzigen  Fall  gelungen,  trotz  genauer  Kontrolle  mit  ReiU' 
kultnren  an  denselben  die  Eigenschaften  des  Typus  gaUinaceus  zu  entdecken 
(es  ist  wahr,  dass  wir  keine  mehrfachen  Passagen  vorgenommen  haben). 

(e)  Unsere  Versuche  mit  niedrigeren  Reptilien— ^chlangen,  Froscheu — 
bei  denen  wir  die  Reinkulturen  mogEchat  unmittelhar  gewannen,  beweisen 
einheitlieh,  im  Anschluss  an  vergleichende  Versuche,  dass  es  una  nicht  ge- 
lungen ist,  mit  St^mmen  von  Tuberkelbacillen  aus  Menschen  Veranderungen 
in  Reptilien  hervor^surufen;  innerhatb  der  Zeit  dieser  Versuche  sind  wir 
nicht  imstande  gewesen,  die  Stammkulturen  mit  einer  solchen  dauernden 
Eigenschaft  zu  versehen,  welche  sie  im  nicht  modificierten  Zustand  ent- 
behren.  Die  in  den  Kaltbliitem  am  Leben  gebUebenen  menschlichen 
Tuberkelstamme  haben  gewiase  ziemlich  innerliche  Eigenschaften  mit 
Fahigkeit  festgebalten,  unter  welchen  wir  vor  aUen  ihre  aussere  Gestalt  auf 
kiinstlichera  Nahrboden,  ihre  Anpassungsverbaltnisse  an  aussere  Tem- 
peratur  und  ihre  unveranderte  patbogene  Wbkung  auf  Meerschweinchen 
hervorhaben. 


Versuche  zuh   Vbrani)£R0ng    der   Eigenbchaften   in  aus  Rindeen 

GEZtrCEITETEN   StAMMEN. 

(a)  In  Bezug  auf  die  durch  Reinkulturen  erreichbaren  Modifieationen 
bei  diesen  Staminen  konnen  wir  dasselbe  sagen^  wie  bei  den  menschlichen 
Tuberkelbacillenstammen. 

{b)  Vier  Versuche,  die  wir  mit  einem  Stamm  des  Typus  bovinus  an 
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Iluhncm  gctnacht  haben,  beweisen,  dass  die  kiirzere  oder  langere  Zeit  in 
den  Huhnem  lebenden  St&mme  des  T3rpiis  bovinus  sich  weder  in  ihren 
Kulturcigenschaften,  noch  in  ihrer  Pathogenitat  den  Kaninchen  gegen- 
iiber  wesentlich  verandert  haben,  hochstens  dass  ihre  patbogene  Wirkung  in 
Kaninchen  mehr  oder  minder  verringert  ward.  Aber  selbst  die  Stamme, 
dcren  Pathogenitat  in  bedeutendem  Masse  verringert  war,  behielten  den- 
UDv.h  ihre  charakteristische  Pathogenitat  bei. 

AuH  don  in  der  Bauchhohle  der  Hiihner  in  CoUodiumsackchen  unter- 
^^(•brachtcn  Stammen  des  Typus  bovinus  konnten  wir  in  zwei  Fallen  nach 
257  Hirti).  278  Tagen  Reinkulturen  gewinnen,  welche  sich  von  den  Original- 
Stiinirnkulturcn  bloss  durch  ihr  iippigeres  Wachsen  unterscheiden.  Ge- 
(liiKt'l,  wcichc  mit  den  in  den  Huhnem  kiirzere  oder  langere  Zeit  verweilen- 
iloM  Hacillctnmassen,  oder  mit  den  aus  diesen  geziichteten  Reinkulturen 
frcMNipft  wurden,  zeigtcn  in  keinem  cinzigen  Falle  generalisierte  Tuberkulose. 

((•)  llnHcre  mit  vier  Stammen  an  Reptilien  gemachten  Versuche  haben 
m^/iri^t,  (liiss  c?H  uns  im  Laufe  von  zwei  Jahren  nicht  gelungen  ist,  die  wesent- 
lichi'ii  Staninicigenschaften  des  Typus  bovinus  bedeutend  zu  verandem; 
iwwU  \ni\\uUm  wir  kcine  Annaherung  desselben  an  die  iibrigen  Typen, 
iilMMimi\v(M»iK  an  die  Frosch-  oder  Fischtuberkulose  erzielen. 

\  ^.l{^1^'^lll■:  /Hit  Veranderung  der  Eigenschapten  im  Typus  Gallinaceus. 
\,m)  111  ItcKiig  Huf  erreichbare  Modification  durch  Reinkultur  sind  un- 
>i^4o  |iritl>M(*h(iiii^en  dieselben,  wie  bei  den  Stammen  des  Typus  humanus. 

y»^  I  :ih«M"  uns<T<»r  Stamme  des  Typus  gallinaceus  wahrend  und  nach  seiner 
iii\M:v-'.»>\x'u  Kjminfhen-  und  Meerschweinchenpassage,  zwei  andere  unserer 
SiaiiiMo  wnhrt^iul  und  nach  ihrer  264,  relativ  313tagigen  Kaninchen-  und 
\liviM;»\\\Mm«lu»iipassagc  haben  in  Reinkulturen  keine  Modificationen  ge- 
»'»>,»  l'  MisMsi'liweinchen  haben  diese  Stamme  keine  gesteigerten  Ver- 
vi.vi*.i.n-<'n    hi*ivprj);rnifen,   ihre   Pathogenitat    gegeniiber   den   Huhnem 

, x.i  vii  iiuhl  ubg<*schwacht. 

\t  i*ulK*n[Kivi:k^t'n  mit  zwei  Stammen  des  Typus  gallinaceus  aus  Hiih- 

^., ...     Ai    su  S\Ai\n\\  dfs  Typus  gallinaceus  aus  Menschen  haben  gezeigt, 

^^     ...X   iiou    ;vlu»»^ou  ist,  (hirch  dieselben  tuberkulose  Veranderungen  in 

,-^...  i»    vi^^i'-ti'^iK***.  »«»^l  ^l*^**  wir  in  den  uns  zu  Verfiigung  stehenden 

.1...    »,.i:i    uic^i.nivlo  ^t^\vos(»n  sind,  die  Stamme  derart  zu  verandem, 

^  .,      .,.  ii.i    tuo    VMhjilioning  an  andere  saurefeste  Stamme  gezeigt 

'.tr-?  ,  ■      <^c<;^fci!iu^  .uk  b'txwh- und  Fischtuberkulose. 

-         ^t-^A.iit     lnmi  ..  N^trrKUiAiiEN  gegenseitigen  Aufeinander- 

\.^\  ^„      .ofc    •  Mi>vUlKl»fc:NKN   8AUREFESTEN  StAMME. 

«   .    .      1      t**ui    '^  OiMiv^eu  war  nicht  die  von  den  gemischten 
eiiiu%ieiuii|e^n.   iH)wie  die   morphologischen   Ver- 
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haltnisse  ihrer  auf  kiinstlichen  Nahrboden  zutage  tretenden  gegenseitigen 
Ent\vickelungsfahigkeit  zu  beobachten,  sondem  die  gewisse  Zeitlang  unter 
gewissen  Umstanden  dch  mit  einander  eDtwickelnden  verschiedenen  saure- 
fcsten  Bacillen  getrennt  zu  untersuchen  ob  etwa  ein  saurefester  Stamm 
emige  Annahenmg  au  einem  anderen  zeige,  Diese  unsere  Unter^uchungen 
haben  erwdesen,  dass  aicht  nm  solube  Kulturen  auch  andere  Arten  von 
saurefesten  Stammen  in  aich  bergen  konnen^  welche  ausserlich  als  al>- 
solute  Reinkulturen  erschemen,  sondem  dass  auch  die  ganxlich  isolierten, 
scheinbar  aas  einzigem  Bacillus  auswachsenden  kleinsten  Kulturen  eine 
Mischung  von  saurcfesten  Bacillen  verscliiedener  T^fpen  bergen  konnen,  was 
bei  elnfacher  Besichtigung  unm^ich  zu  crkennen  ist,  nur  unter  dem  Mikro- 
soop  und  mittels  Tierversuche. 

«  *  *  3|C 

Unsere  Unterauchungen  iiber  die  Modificationen  der  verschiedenen 
saurefesten  Stamme  haben  also  gezeigt»  wie  vertialtnismassig  leicht  bei 
den  verschiedenen  saurefesten  Gruppen  ihre  unter  ihren  ge.5enwartigen 
Ijebensverhaltnissen  erworbenen  Etgenschaften  und  unter  diesea  haupt- 
sachlicb  ihre  specifische  Pathogenitat  abzustumpfen  ist,  und  demnach  ist 
vorausjsusetzen^  dass  die  verschiedenen  saurefesten  Stamme  dieser  speci- 
fischen  Eigenschaften  auch  ganzlich  beraubt  werden  k5nnen. 

Wie  leicht  es  jedoch  auch  sein  mag  bei  einzelnen  saurefesten  Stammen 
irgend  eine  sich  ausserlich  kundgebende  Eigenschaft  abzustumpfen — viel* 
leicht  auch  sie  ihnen  ganz  zu  nehmen— so  ausserordentlich  schwer  ist  die 
Ubertragung  von  neuen  specifischen  Eigenschaften,  so  dass  gie  im  streng 
natunv'issenschaftlichen  Sinne  bisher  noch  keinem  einzig^n  Forscher  ge- 
lungen  ist,  Solange  uns  keine  sicheren,  mit  angewandter  Reinkulturen- 
kontroUe  vorgenommenen^  iiberzeugungskraftigen  Transformationsversuche 
zu  Verfugung  stehen,  werden  Untersuchungen  mit  solchea  Endresultaten 
wie  die  unsrigen  stets  nur  beweisen,  dass  unter  den  heutigen  Lebensum- 
standen  die  wichtigeren  Gruppen  der  saurefesten  Bacillen  sich  im  Hauslialte 
der  Natur  mehr  und  mehr  von  einander  entfemen. 


Concerning   the    Practically   Important    Acid-fast    BacilH. — (Jansco 

AND  Elfee.) 

Conclusions.— CnliuT^  were  made  from  93  tuberculous  patients,  H  bo- 

vineSf  1  pig,  and  18  chickens;  for  the  greater  part,  the  inoculations  were 

made  directly  on  nutritive  media,  and,  for  further  study ,  were  employed 

10  calves,  14  goats,  more  than  1200  rabbits,  more  than  400  guiJiea-pigs, 
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300  chickens,  300  frogs,  and  31  snakes.    The  foUowmg  results  were  ob^ 
tamed: 

1.  In  relation  to  their  main  characteristics,  their  morphology  and 
pathogenefsis,  all  the  cultures  could  be  divided  rather  sharply  into 
three  groups;  they  (K)iTesponded  to  the  typus  humanus,  bovinus,  ajid 
aviarius. 

2.  All  the  cultures  cultivated  from  the  U  bo\^nes  were  found  to  belong 
to  the  typus  bovinus. 

3.  The  strains  cultivated  from  the  18  chickens  were  all  found  to  belong 
to  the  typus  aviarius, 

4.  The  strain  from  the  pig  belonged  to  the  typus  bovinua, 

5.  Among  the  strains  cultivated  from  the  93  tuberculous  patients, 
there  was  one  with  all  the  characterbtic  properties  which,  under 
ordinary  conditions,  are  found  only  in  strains  li^dng  in  other  organisms ; 
the  typus  aviarius.  It  may  therefore  be  asserted  that,  among  the 
strains  developed  from  the  excreta  of  human  beings,  there  are  also  to  be 
found  some  which,  according  to  all  their  characteristic  properties,  are  the 
same  li\dBg  acid-fast  bacteria  as  occur  under  ordinary  conditions  in  other 
animals — bovinesj  chickens;  this  is  probably  true,  even  though  the 
authors  were  not  able  to  isolate  a  single  strain  from  among  the  93  tuber- 
culous patients  (22  of  whom  were  individuals  younger  than  fourteen), 
which  because  of  its  characteristics  of  cultivation,  as  well  as  because  of  its 
pathogenicity  toward  rabbits  and  larger  animals,  could  be  counted 
as  belonging  to  the  bovine  type. 

6.  From  comparative  studies  made  by  the  authors  with  tubercle 
bacilli  belonging  to  the  same  group,  they  were  able  to  show  that  such 
organisms,  even  though  belonging  to  absolutely  one  and  the  same  group, 
may  vary  from  each  other  in  many  of  their  characteristics,  in  their 
virulence,  etc* 

7.  On  the  whole,  most  of  the  human  strains  produce  but  slight  tuber- 
culous  changes  in  rabbits;  several  exceptions,  however,  have  been  found 
by  the  authors,  in  which  the  organisms  produced  a  fatal  termination 
in  the  rabbits;  this  fact  the  authors  have  demonstrated  in  this  manners 
They  have  kept  the  animals  which  were  being  experimented  on  alive 
for  some  time^  and  have  thus  not  shortened  the  duration  of  vital  activity 
of  the  bacilli. 

8.  Organisms  cultivated  from  different  organs  of  one  and  the  same 
individual  show  marked  variations  from  the  standpoint  of  their  moat 
important  characteristics. 

9.  The  investigations  of  the  authors  have  shown  how  relatively 
easy  it  is  to  lessen  the  characteristics  acquired  by  the  different  acid-fast 
groups  in  their  present  mode  of  life,  and  among  these  more  particularly 
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thdr  specific  pathogenicity;  it  is,  therefore,  to  be  assumed  that  the  various 
acid-fast  strains  could  be  deprived  entirely  of  their  specific  properties. 

10.  However  easy  it  may  be  to  weaken  some  characteristics  of 
individual  acid-fast  strains,  and  even  to  remove  them  entirely,  it  is 
extraordinarily  difficult  to  confer  upon  them  new  specific  properties;  no 
investigator  has,  in  fact,  ever  succeeded  in  a  manner  satisfactory  to 
the  laws  of  natural  science.  As  long  as  we  have  not  at  our  displosal 
certfdn  incontrovertible  transformation  experiments  performed  and 
controlled  with  pure  cultures,  examinations  with  such  terminal  results 
as  those  of  the  authors  will  prove  only  that  under  the  present  modes 
of  life  the  more  important  groups  of  acid-fast  bacilli  become  more 
and  more  separated  from  each  other  in  the  realm  of  nature. 


EIN  BEITRAG   ZUR    KENNTNIS  DER  KULTURELLEN 
EIGENSCHAFTEN  DER  TUBERKELBACILLEN. 

Von  Dr.  Johann  von  Szabokt, 


Aus  den  in  dieser  Arbeit  angef iihrten  Untersuchungen  ist  zu  ersebea : 

L  Dass  die  Ueppigkeit  des  Waehfltums  der  Tuberkelbacillen  auf  ver- 
schiedenen  Nahrboden  verschieden  ist.  Am  besten  wuchsen  sie  auf  Lungen- 
agar,  dann  auf  Sputumagar,  Sputumlungenagar,  tuberk*  Lungenagar;  wemger 
gut  auf  Eiemalirbdden  und  auf  Somatoseagan 

2»  Die  Tuberkelbacillen  entwickelten  sich  am  bestea  und  schnellsteti  auf 
den  ganz  Bchwach  sauren,  ziemlicb  gut  auf  den  schwach  sauren,  neutralen 
und  alkalischen,  schlecht  aber  auf  den  stark  aauren  Nahrboden,  Eine 
Auanahme  machte  der  Somatoseagar  und  der  Eiemahrboden,  Auf  ersterem 
gediehen  sie  am  besten  und  schnellaten  auf  den  stark  alkalbchenj  sDhlechter 
auf  schwach  alkalischen,  und  am  schlechtesten  auf  den  sauren  Nahrboden. 
Auf  Eiemahrboden  wuchsen  die  Kulturen  auf  dem  stark  sauren  am  besten, 
weniger  gut  auf  den  stark  alkalischen,  schwach  auf  dem  neutralen  Boden* 

Bei  diesen  Untersuchungen  halte  ieh  einen  Zufall  fur  ausgesehlossen,  da 
bei  den  meisten  Kulturen  die  Schnelligkeit  ihrer  Entwiekeiung  mit  der 
Ueppigkeit  der  Vegetation  harmonierte. 

3.  Daa  Wachstum  war  stets  auf  den  feuchtesten  Nahrbdden  am  iip- 
pigsten,  2*  B.  auf  Lungenagar,  am  schlechtesten  auf  Eiemahrboden,  welcher 
die  wenigste  Feuchtigkeit  besass, 

4,  Es  ist  anaunehmen,  da  dureh  Titrierung  zu  ersehen  war,  dass  die 
Reaktionen  neutral  angelegter  Nahrboden  nach  mehrtagigem  Gedeihen  der 
Kulturen  verschieden  waren,  dass  die  Tuberkelbacillen  durch  ihre  Vegetation 
ainen  Umschlag  der  urspriinglichen  Reaktion  des  Nahrsubstrates  bewirkten. 
Ein  solcher  Umselilag  erfolgte  in  jeder  Versuchsreihe  zweimali  bei  alien 
titrierbaren  Nahrboden,  mit  Ausnahme  des  Somatoseagars,  in  der  Weise, 
dass  anfanglich  alkafeche,  dann  satu-e,  und  endlich  wieder  alkalische  Re- 
aktion auftrat*    Bei  Somatoseagar  war  das  Umgekehrte  zn  konstatieren* 


Cultural  Characteristics  of  Tubercle  Bacillus, — (Von  Szabokt.) 

The  experiments  performed  by  the  author  gave  the  following  results: 
1*  The  luxuriance  of  growth  of  tubercle  bacilli  varies  according  to  the 
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nutritive  medium  employed.  They  thrive  best  on  lung-agar,  next  on 
sputum-agar,  sputum-Iung-agar,  tuberculous  lung-agar;  not  so  well  on 
egg-media  and  somatose-agar. 

2.  The  tubercle  bacilli  grew  best  and  quickest  on  the  very  weak  acid 
media,  fairly  well  on  the  slightly  weak  acid,  neutral,  and  alkaline  media, 
and  not  well  on  the  markedly  acid  media.  Exceptions  to  this  are  somatose- 
agar  and  egg-media.  On  the  former,  they  thrived  best  and  quickest  when 
the  agar  was  markedly  alkaline,  next  when  it  was  weakly  alkaline,  and 
worst  when  it  was  acid.  When  egg-media  were  employed,  the  best  cultures 
were  obtained  when  the  reaction  was  markedly  acid,  next  when  it  was 
markedly  alkaline,  and  least  when  it  was  neutral. 

As  in  the  greater  number  of  cultures  the  rapidity  of  their  development 
corresponded  with  the  luxuriance  of  the  vegetation,  accidental  results  must 
be  considered  excluded  in  these  experiments. 

3.  The  growth  was  constantly  the  best  on  media  which  were  very  moist, 
as  lung-agar;  worst  on  egg-media,  which  possesses  the  least  moisture. 

4.  It  is  to  be  supposed  that  the  tubercle  bacilli  produce  a  change  of  the 
original  reaction  of  the  nutritive  medium  during  their  growth,  as  titration 
has  demonstrated  that  the  reaction  of  neutral  media  had  changed  somewhat 
after  the  cultures  had  grown  for  several  days.  Such  a  change  of  reaction 
was  noted  in  each  series  twice.  In  all  the  media  which  could  be  titrated, 
with  the  exception  of  the  somatose-agar,  the  following  change  was  noted: 
First  alkaline,  then  add,  and  finally  again  alkaline  reaction  was  noticed; 
in  somatose-agar  the  reverse  order  was  noted. 


NOUVELLES    CULTURES    HOMOGENES    DU    BACILLE 
DE  LA  TUBERCULOSE, 

Fab  mm,  S.  Arloing  et  Paul  CJouhmont^ 

de  Lyoo. 


Depuis  dix  ans,  nous  ^tudioiis  a  LyoD  les  *' cultures  homogSnes  du  bacille 
de  la  tuberculoae/*  Nous  en  po^dona  actuellemeut  sept  ^chautUloos: 
quatre  d'origine  humaine,  mxe  botHne  et  deux  aviaires,  Une  longue  ex- 
perience nous  pennet  actuellement  de  comparer  1^  caract^res  de  ces  diff^r- 
entes  cultures,  dont  la  plus  aacienne,  la  culture  A  (Arloing)  a  6t6  la  plus 
etudide. 

I,      HiSTORIQUE. 

C*est  en  1898  que  M*  Arloing  d^couvrit  la  premiere  de  ces  cultures  homo- 
g^e8^  Quelqu^  temps  auparavant  Ferran  (de  Barcelone)  avait  d^ji 
obtenu  une  culture  homogMe  et  etudi§  certains  de  ses  caract^res;  mais  son 
travail  avait  pa^  inapergu  en  France  a  ce  moment^.  D^^  1898  nous 
itudiamee  lea  meilleurs  moyens  "pour  obtenir  les  cultures  bomog^nes  du 
B.  de  Koch  les  plus  propices  h  I'aggJutLnation*;"  puis,  dans  diveiB  m^moirea, 
de  1898  i  1902^  nous  avons  expose,  les  diverses  propri4t&  de  ces  cultures. 
Le  caract^  homogfene,  les  caraet^res  de  v^^tabilit^,  de  virulence,  de  mor- 
phologie  ext^rieure,  de  mobility,  de  colorabilit^,  etc,  furent  aimsi  exposes 
dans  des  travaux  fails,  soit  dans  un  but  purement  thferiqueS  soit  en  vue  du 
s^tKliagnoBtic  de  la  tuberculose'.  De  nombreux  auteurs  a  cette  ^poque 
miivirent  notre  technique  et  etudidrent  ces  cultures,  principalement  au  point 
de  vue  de  I'agglutination*;  ils  cultiv^rent  aina  notre  bacille  A  que  nous 
leur  anions  envoy^;  qudques-uns  (Ferr^,  Mongour  et  Buard)  obtenerent  de 
leur  cot4  des  cultures  homog^nes  provenant  d^autres  sources* 

Paul  Courmont  «!tendit  en  1902  la  m^thode  des  cultures  homog^nes  & 
tons  les  autres  baciUee  acido-rfeistants  (avec  Deacos)^  et  publta  en  1903  la 
description  d*UB  agitateur  ^lectrique  pour  homog€n&er  les  cultures  dans  la 
chambre  ^tuve***  La  mfime  ann^  il  dtudia  avec  Potet,  les  rapports  entre 
les  baciUas  acido-r^sistants  et  le  B,  de  Koch  en  cultures  homog^nes^, 

Toujours  en  1903  Auclaire**  fait  une  boaae  6tude  snr  les  cultures  homo- 
gfeti^  du  B,  de  Koch^  confirmant  nos  travaux  et  le^  compl^tant  sur  certains 
pomta;  Ferran**  revient  aur  ses  recherches  ant^rieures,  et  Hawthorn**  fait 
ooxmaiti^  quelques  details  tnt^penaate* 
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En  1904,  Paul  Courmont  et  Nicolas  cultivent  le  bacille  aviaire  en  culturea 
homog^nes**,  et  S.  Arloing  et  P.  CournioDt  publient  deux  articles  succesaifa 
sur  les  differences  d*agglutmabilit4  de  six  cultures  homog§nes  d©  diversei 
origines"* 

En  1905,  Rosenberger  ptiblie  un©  note  sur  lea  cultures  homog^n^.** 

II,    Ohigike,  Obtention  et  entretien  des  cultubes  eomog^nes. 

L'un  de  nous  a  public  les  details  du  proc&lS  employ^  pour  obtenir  sa 
premiere  culture  homog^ne  d'origine  humaine*.  Depuia  lors  nous  en  avona 
obtenu  six  autres:  txois  autres  d'origine  humainej  deux  d'origine  aviaire, 
une  d'origine  bovine.  Ces  faits  et  les  observations  des  autres  auteuia 
montrent  que  ce  n*est  pas  seulement  par  exception  que  le  bacille  de  Koch 
pousse  a  I'^tat  hotnog^ne  en  bouillon.  Le^  cultures  anciennes,  c'est  a  dire 
entretenues  depuis  longtemps  en  laboratoire  sur  les  milieux  u&uels  semblant 
les  plus  faciles  a  adapter  a  T^tat  homog^ne,  surtout  lorsqu'elles  ont  acquis 
spontan4ment  oet  aspect  gras  et  hiimide  qui  les  fait  souvent  ressembler  aux 
cultures  aviaires  alors  meme  qu'elles  sont  d'origine  humaine.  C'est  ainai 
que  P-  Courmont  en  1905  a  pu  fscilement,  en  quelques  semaines,  faire  pouaaer 
en  cultures  bomog^nes  le  premier  bacille  humain  isoM  par  Koch  lui  m^me 
(x)  et  entretenu  en  laboratoire  sur  milieux  usuels  depuis  vingirsix  ana. 
Mais  d'autre  part,  une  culture  d'origine  humaine  (crackats)  isolfe  du  cobaye 
depuis  quelques  mois  a  peine  par  M.  Heymans  (de  Gand)  et  remise  en  1901 
h  P.  Courmont  a  pu  6tre  homog^n^isfe  pre^que  aussi  facOement  et  rapide- 
ment.  D*autres  cultures  humainea  au  contraire  ont  6t6  traits  de  la  m^me 
fa^on  pendant  plusieurs  amines  sans  pouvoir  se  cultiver  a  T^tat  homog^ne; 
c'etaient  des  cultures  conservant  inddfiniment  Taspect  sec  et  dcailleux 
daasique  sur  milieux  solides. 

Les  cultures  homog^nes  ne  le  sont  pas  compl&tement  d^s  les  premieres 
g^n§ratioiiB;  ce  n'^t  que  par  des  transplantations  rapides,  succesadves  et 
noinbreuses  que  Ton  obtieat  une  adaptation  parfaite, 

Vagiiaiion  joumalihe^  ou  plusieurs  fois  par  Jour,  du  ballon  de  culture 
est  une  condition  indispensable  (au  d^but  tout  au  moins)  de  Tentretien  a 
r^tat  homog^ne.  On  peut  emploj^er  des  agitateurs  m^caniques^  61ectriques, 
semblables  h  celui  dont  nous  avons  public  la  description,  et  qui  se  placent 
dans  une  grande  chambre  Ituve. 

Le  proc^d4  a  6i€  generalise  par  P.  Counnont  et  Descos  a  Tobtention  dea 
cultures  homog^nes  de  tous  lea  bacillea  acido-resistants^.  Le  milieu  liquide 
le  plua  favorable  est  le  bouillon  glyc^rin^  a  5%  (avec  ou  s&ns  viande),  pep- 
ton4  a  2  %  et  sal§  a  1  %,  et  exactement  neutralist.  Maia  nous  avons  fait 
pousser  nos  cultures  dana  du  bouillon  ordinaire,  comme  Ferran,  et  m^me 
dans  une  simple  solution  de  glycog&ne  {P.  Courmont),  Jusqulci  les  bacilles 
homog^nea  se  sont  montr^s  uniquement  afirobies. 
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La  temperature  optima  est  +370+380  C.  Maia  P.  Courmont  a  pu 
obtenir  une  v6g4tation  a  +  20"^  et  +  25^  C^,  et  S.  Arloing  a  pu  cultiver 
quelques  tins  de  ces  baciUes  a  +  44*^  en  generations  succesaives. 


ni.      MoRPHOLOGIE^OLORATION-PeRTE   de   L'ACIDO-RtSISTANCE* 

L^  bacilles  sont  Isolds  le^  uns  des  autres  ou  en  tr^s  petits  amas  de  quelques 
mdividus;  €n  cultures  jeunes  ils  sont  nettement  mobiles.  La  forme  des 
btdltes  varie  un  peu  avec  Torigine  des  cultures^  maia  surtout  avec  leur  dge 
©t  lee  oopdttioRs  de  developpement. 

Une  culture  jeune  non  color^e  montre  de  petits  bacilles  fins,  de  longueur 
variable,  trfee  refringents,  rectilignes;  beaucoup  pr^sentent  un  petit  branehe- 
BMit  de  fa^on  a  former  un  y  inegal,  et  ceci  est  caracteristique  pour  un  oeil 
exerce. 

Dans  lea  cultures  ag^es,  on  voit  en  outre  des  baciUes  renSes,  bossel^s, 
tree  irregulierB  k  formes  actinomyoosiques.  Ces  formes  s'obtiennent  bien 
plus  rapidement  et  constamment  dans  les  cultures  a  +  44*^  et  sous  pression 
(Arloing), 

L^acido-r6sistance  des  bacilles  est  tr^  modifi§e  dans  les  culture  jeunes; 
k  ce  moment  un  tr&a  grand  nombre  des  bacilles,  traites  par  les  m^thodes 
claMiques,  de  Ziehl  par  ejcample,  se  laissent  decolorer  par  les  acides*  Par 
double  coloration  on  voit  alors  des  bacilles  recolor^s  en  bleu  a  c6te  de  ceux 
qui  ont  conserve  le  rouge,  et  un  observateur  non  prevenu  croirait  alors  a  une 
impurete  de  la  culture,  Mais  ai  on  laisse  vieiUir  la  m^me  culture,  on  voit 
que  presque  tons  les  bacilles  sont  devenus  acido-resistants  et  se  comportent 
de  la  iaqon  classique. 

IV.      VmCLENCE, 

,  Cfertains  echantillons  de  bacilles  homog^nes  gardent  une  virulence  peu 
modifiee  a  regard  du  cobaye  pendant  au  moins  un  certain  nombre  de  genera- 
tions* Mais,  le  plus  souvent,  les  cultures  homogdnes  ont  une  virulence  tr^s 
tnodifiee:  elles  sont  peu  ou  pas  virulentes  pour  le  cobaye  en  injection  sous- 
cutanee,  mais  elles  sont  tr5s  infectantea  pour  le  lapin  par  injection  intra- 
veineuse-  Une  dose  relativement  fort^  {|  cc  pour  2  kilogr,  de  paUn)  tue 
'"atiimal  en  une  ou  deux  semaines,  parfois  en  quelques  jours;  les  lesions  se 
Muisent  alors  en  apparence  a  de  la  congestion  de  la  rate  et  du  foie.  Mais 
n  examine  ces  organes  au  microscope  on  met  en  e^-idence  des  l&iona 
feuleuaes;  folliculaires  seulement  si  ranlmal  est  mort  rapidement; 
Cellules  geantes  si  la  sume  est  assez  longue;  si  la  dose  a  ete  assez  petite 
lisser  survivre  encore  plus  longtemps  Tanimal,  on  trouve  des  lesions 
nberculeuses  des  visceres*  (Arloing)"*, 
le  veau,  on  obtient  egalement  toute  une  serie  de  lesions  qui  peuvent 
im  a  des  tubercules  ou  des  follicules  microacopiqu^  sans  lesiona 
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apparentea  A  Toeil  nu**»  Che^  le  chien,  rmoculation  sous-cutaafe  de  doses 
fortes  et  rep^t^es  produit  des  abc^5  froid^  soU9-cutaa4s,  souvent  sans  al- 
teration bien  ^\'ideDtB  da  la  sant^  de  ranimah  Si  on  injecte  1  a:  de  culture 
homog^e  dans  la  pl^vre  du  chien,  on  produit  une  pleur^sie  soit  s^rofibrin- 
euse,  soit  h^morragique,  soit  pundente,  soit  parfois  Bimplemeiit  fibreuse'^; 
le  Uquide  de  cea  pleurisies  renferme  des  leucocytes  et  des  cellules  endoth^ 
Uales  bourr^3  de  bacilles  de  Koch*  Ces  pleuresies  gu^rissent  le  plus  souvent 
tr^  bien  et  sans  laisser  de  traces*  Chez  tous  cea  animaux  le  pouvoir  agglutr 
inaot  est  ordinairement  tr^  41ev4* 


V,      AGOLUTINABILlTlfe    ET   POUVOIR  AGGLUlTNOGfeNE. 

Nous  avons  distingu^  ces  deux  propri^t^s,  VaggluiinabilUij  ou  pro 
pri4t^  d'etre  agglutinfe  par  un  s^rum  convenable,  est  souvent  tr^  developp^ 
daos  oes  cultures  horaog^n^,  C'est  la  base  de  la  recherche  du  pauvmr 
agglvHnant  du  s^mm,  du  s^ro-diagnostic  et  du  s^ropronostic  (Voir  le  rapport 
special  de  P.  Courmont  sur  ce  pomt  a  ce  Congr&s  de  Washington)*"  Mais 
il  faut  bien  savoir  que  Tagglutinabiliti^  est  une  propri^t^  contingente  du 
bacille  de  Koch  comme  de  tous  ies  microbes.  Certaloes  cultures  soot  trte 
aggluiinables  et  ^alement  pendant  des  annSes:  notre  culture  A  est  trfes 
agglutinable  et  sert  depuis  dix  ans  au  s^ro-diagnostic  non  seulement  k  Lyon 
mais  dans  un  tr^  grand  nombre  de  centres  scientifiques  en  Europe, 

D'autres  cultures  homog^nes  au  eontraire  ne  sont  pas  agglutinables 
par  aucun  s^rum,  m^me  par  le  s^rum  des  ammaux  k  qui  on  les  a  inocul^es 
Nous  avions  cherch^  il  y  a  plujsieurs  arm^  a  4tablir  des  differences  entre  les 
tuberculoses  bovine^  humaine  et  aviaire  par  Tagglutination  de  nos  diff^rentes 
cultures  homog^nes  {6  cultures  en  1904)  J*  Mais  nous  avons  vu  que  si  on 
trouve  des  differences,  oela  tient  surtout  a  des  di06reoces  d'agglutinabiiit^ 
de  certaines  cultures  vis  a  vis  de  nlmporte  quel  s^rum.  Deux  cultures 
aviaires  et  deux  humaines  se  montr^rent  ^galement  non-agglutinables, 
rn^nie  par  les  scrums  homologues  (c'est  a  dire  le  s<!rum  des  ammaux  inocul^s 
avec  ces  cultures) ;  une  culture  humaine  et  une  culture  bovine  se  montrSrent 
^galement  agglutinables  soit  par  le  s4runi  homologue,  soit  par  le  simm  des 
animaux  Inoeul^  avec  les  autres  cultures,  Les  differences  dans  Tagglutina- 
tion  des  cultures  tiennent  done  plus  a  leur  agglutinabilit^  qu'a  leur  origine 
aviaire  ou  bovine,  ou  humaine*  L'agglutinabOit^  d'une  culture  pent 
d'ailleurs  exister  d'abord  et  se  perdfe  ensuite  pour  longtenips,  peut-^tre  pour 
toujours.  Nous  avons  nettement  constat^  le  fait  pour  notre  culture  humaine 
H  qui,  en^*  Tespace  de  deux  ans,  a  perdu  toute  son  agglutinabiUt^,  et  ne  Ta 
pas  retrouvde  depuis  quatre  ans,  R^ciproquement,  une  culture  peu  ou  pas 
agglutinable  peut  le  devenir  de  plus  en  plus.  Deux  de  nos  cultures  sont 
aetuellement,  en  1908,  Vjeaucoup  plus  agglutinables  qu'en  1904. 

Le  pouvoir  agglutinogtiie  est  la  propridt^,  pour  ces  cultures,  de  ddtermiuer 
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le  pouvoir  agglutinant  du  sang  chez  les  animaux  k  qui  elles  ont  6t4  inocul^es. 
Nous  avons  vu  que  toutes  nos  cultures  sent  agglutinog^nes,  lors  mdme 
qu'elles  ne  sent  pas  agglutinables. 

VI.  En  R£sum£. 
Les  cultures  homogSnes  du  bacille  de  la  tuberculose  pr&ientent  un  double 
int^r^t,  pratique  et  thSorique.  En  pratique,  elles  permettent  les  applica- 
tions de  la  s6ro-r6action.  Au  point  de  vue  thterique,  elles  permettent 
d'^tudier  les  transformations  biologiques  du  bacille  de  Koch.  Oelui-ci, 
en  cultures  homogfines  devient  mobile,  peu  virulent,  ou  du  moins  de  viru- 
lence modifi^e,  beauooup  moins  acido-r6sistant,  et  enfin  pent  pousser  dans 
des  conditions  de  milieu  et  des  temperatures  bien  diff6rentes  de  celles  qui  lui 
sont  habituelles.  C'est  au  point  que  bien  des  differences  s'effacent  ainsi 
entre  lui  et  d'autres  microbes,  par  exemple  les  autres  bacilles  acido-r^sist- 
ants  du  beurre,  du  lait  ou  de  la  nature,  et  que  Ton  pent  poser  a  ce  sujet  la 
question  du  saprophytisme  du  bacille  de  Koch^. 
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VARIATIONS  DU  BACILLE  TUBERCULEUX. 

(SPECIALEMENT  AU  POINT  DE  VUE  DE  LA  VIRULENCE.) 

Pab  Dr.  S.  Arloing, 

Lyon. 


Avant  d'aller  plus  loin  dans  Texamen  de  cette  question,  il  n'est  pas  inu- 
tile de  dire  que  la  virulence  du  bacille  tuberculeux  se  manifeste  de  plusieurs 
mani^res. 

On  admet  g6n6ralement  que  la  virulence  se  mesure  k  la  facility  que 
poss^de  le  bacille  k  provoquer  les  Edifications  macroscopiques  comme  sous 
le  nom  de  tubercules.  Plus  nombreux,  plus  6tendus  seront  les  tubercules 
consEcutif  k  une  inoculation,  plus  la  virulence  sera  jug6e  grande;  et  inverse- 
ment. 

Nous  avons  fait  remarquer  ant^rieurement  que  les  tubercules  macro- 
scopiques ne  sont  pas  seuls  k  prouver  la  virulence  spEcifique  d'un  bacille; 
car  cette  virulence  peut  6tre  modifi^e  de  telle  mani^re  qu'elle  ne  permet  plus 
au  bacille  de  provoquer  la  formation  de  tubercules  macroscopiques.  Elle 
determine,  dans  certains  organes,  des  16sions  d'un  autre  ordre,  n'ayant 
qu'une  partie  des  caractSres  du  tubercule,  et  dont  la  recherche  et  Tfitude 
exigent  les  proc^dfe  histologiques. 

Parfois,  m6me,  ces  lesions  sont  d^pourvues  de  la  caract^ristique  histologi- 
que  du  tubercule.  Leur  nature  est  r6vel6e  par  des  Idsions  situ^  dans 
d'autres  organes  du  m6me  sujet  ou  par  la  connaissance  de  la  cause  qui  les  a 
d^termin^s. 

Enfin,  les  alterations  caus^  par  le  bacille  tuberculeux  sont  des  processus 
histologiques  si  minimes  que  le  microscope  est,  pour  ainsi  dire,  incapable  de 
les  reconnaitre  d'une  fagon  certaine.  On  les  soupconne  plutdt  qu'on  ne  les 
voit.  L'Infection  bacillaire  est  surtout  indiqu6e  par  Tassistance  de  reactions 
exp^rimentales,  telles  que  la  sensibility  du  sujet  k  la  tuberculine  et  la  presence 
de  Tagglutinine  sp^ciale  dans  le  s6rum  sanguin. 

La  virulence  se  manifeste  encore  par  le  pouvoir  tonique  des  Emulsions  de 
bacilles  dans  Teau  sal^  ou  des  cultures  completes  en  bouillon  glyc^rin^. 
J'ai  insists,  U  y  quelques  anndes  sur  les  accidents  immddiats  causes  par  Tin- 
jection  de  ces  Emulsions  dans  les  veines,  et  montrd  que  la  toxicity  a  des  rap- 
ports etroits  avec  la  virulence  des  bacilles. 
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Done,  le  baallle  tuberculeux,  ayant  des  caract^rea  pathog^niques  mul- 
tiples, il  conviendra  de  chercher  les  variations  de  sa  virulence  en  slnspirant 
de  la  multiplicity  de  ces  caract^res.  Curtains  points  de  cette  itude  com* 
pl^te  sont  encore  i  peine  ^l>auch^s.  N^anmoins,  lea  notions  acquises  actuelle- 
ment  suffisent  k  (Stayer  solidement  le  principe  m^me  de  ces  variationSj  d© 
sorte  que  Ton  Ten  pourrait  pi-esque  s'^tonner  de  le  voir  r^unis  en  question, 

Je  commencersi  par  declarer  que,  dans  ma  conviction  intime  le  bacille 
de  la  tuberculosa  est  un,  et  que  des  esp^ces  ou  des  types  reconnus  et  d^fen- 
dus  par  quelques  obseri^ateurs  ne  sont  que  les  races  ou  des  vari^tfe  tempor- 
aires,  dont  lapparente  fixit6  ne  dure  gu&re  plus  que  les  conditions  de  milieux 
ayant  pr^sidd  k  leur  formation* 

Par  exemple,  je  ne  crois  pas  qu*il  existe  un  type  humain  et  un  type 
bovine  rigoureusement  d^fini  et  separable  parrai  les  baciUes  des  mamniifiir^. 

De  m^me,  je  ne  croia  pas  quHl  soit  impossible  d'apparenter  entre  eux  le 
type  aviaire  et  le  type  pisciaire  et  de  les  t3rpe9  rapprocher  des  bacilles  des 
manimif&res.  J'admete,  au  eontraire,  gr^ce  k  T^tude  attentive,  et  sans 
parti  pris,  des  variations  qui  nous  sont  offertes  par  la  nature  qui  r^sultent 
d'agents  modificateurs  artificiela  que  ces  types  teodent  k  se  rapprocher  et  k 
m  confondre  en  un  t>^  commun.  La  malleability  des  types  est  telle^  k  ce 
jour,  qu*il  est  legitime  de  prejuger  qu*elle  grandira  avec  le  perfectionneraent 
de  DOS  moyens  d*4tude  et  que  bientot  fl^cbira  la  rfeistance  des  observateura 
qui  plaident  encore  pour  la  fixicit6  des  types. 

Mais  le  point  de  vue  philosopblque  n'est  peut  ^tre  pas  le  plus  int^ressant 
par  un  congr^s  international  de  la  tuberculose.  Aussi  n'insisterai-je  pas  sur 
ce  point  de  vue.  Je  glisserai  m#me  sur  des  variations  du  bacilJe  des  animaux 
k  sang  froid*  A  ce  propos  je  renverrai  le  lecteur  k  mes  publications  ant^ri- 
eures.  (1)»  J'examinerai  plus  particuli^rement  le  bacille  de  la  tuberculosa 
des  mammxfdres  et  celui  de  la  tuberculoae  des  oiseaux- 


Variations  du  Bacille  dans  La  Tuberculose  Humaine, 

Sur  la  variability  repose  la  principe  qui  sert  de  base  aujourd'hui  k  tons 
les  essais  d'immunisation  active  eontre  la  tuberculose. 

Voici  dans  quelles  conditions  j'ai  fait  mes  premieres  observations. 

J*avais  inocul4  des  lapins  et  des  cobayes  sous  la  peau  avec  du  virus  em- 
pnint^  k  des  gaagUons  strumeux  et  k  des  l&ions  pulmonaires,  Je  constatai 
ensuite  que  les  lapins  et  les  cobaj^es  infects  avec  du  virus  pris  dans  les 
poumons»  devenaieat  tuberculeux  tandis  que  parmi  les  aniiiiaux  inoculds 
avec  le  virus  strumeux,  les  cobayes  seulement  pr^sentaient  une  tuberculosa 
locale  et  g^n^rale. 

M'appuyant  sur  Tin^galitd  de  r^stance  du  lapin  et  du  cobaye  k  la  tuber- 
culose, i*ai  conclu  que  les  ganglions  scrofuleux  relevaient  d'un  varifitS  de 
tuberculose  moin  virulente  que  la  tuberculose  puimonaire* 
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Ma  coDclusion  a  6t€  vivement  &ttaqu4e.  On  s'en  apercevra  en  parcour- 
ant  les  compt-es-rendus  des  divers  congr^  fran^ais  de  la  tuberculose  et  le 
bel  ou\Tage  de  Straus,  "  La  tuberculose  et  son  bacille/* 

On  voulait  attribuer  la  difference  que  i*avais  obaerv^e  non  4  une  varia- 
tion dans  la  virulence  des  bacilles,  mais  k  une  variation  de  leur  nombre  dans 
lea  lesions  inocul4ea. 

Bient6tj  ayant  ^tendu  mes  experiences  k  un  grand  nombre  de  formes  de 
tuberculose  cliirurgicale,  je  ne  tardai  pas  k  m*apercevoir  qu*il  y  en  est,  panni 
ces  tuberculoses  chinirgicalefl,  m^me  ganglionnaires,  d'aussi  virulentes  que 
les  lesions  puJmonaire  t>TJique,  d'autres  ausm  attenutfe  que  la  scrofule,  et 
quelque^-une^  dont  la  virulenc.'e  ^tait  interm^diaire  eatre  ces  deux  extremes, 
virulence  qu'il  ^tait  possible  de  relever  par  deux  ou  trois  passages  sur  le 
cobaye. 

Aussi  ai-je  admis  qu'il  e^dste  des  tuberculoses  chirurgicales  capables  de 
tuberculiser  d*emblde  le  lapiE  et  le  cobaye,  d'autres  qui  tuberculisent  le 
kpin  aprfe  plusieurs  passages  sur  le  cobaye,  et  certaines  dont  le  pouvoir 
tuberculique  est  incapable  de  s^exercer  sur  le  lapin»  Dans  leur  ensemble, 
elles  pr^sentent  une  gamme  de  virulence  typique  jusqu'i  celle  qui  exige  le 
eobaye  pour  se  manifester  plus  ou  moins  nettement.  Le  nombre  des  varie- 
ty est  done  th^riquement  ind^termin^. 

La  variability  ne  se  Umite  pas  au  virus  des  tuberculoses  ehirurgicalea 
ordinaireSj  j*en  ai  montr^  <5galement  la  presence  avec  Jules  Courmont,  dans 
les  lupuB  tuberculeux.  On  afiirmnit  que  les  granulations  lupiques  voulaient 
4tre  ins^rtes  dans  le  peritoine  en  la  chambre  antt^ieure  de  Foeil  pour  dormer 
une  inoculation  positive*  Or,  nous  avoris  rencontr^  des  granulations  lupiques 
capables  de  tuberculiser  le  lapin  et  le  cobaye  par  inoculation  sous-cutan^ 
apr^  passage  dans  le  [^erit^Dine  du  cobaye.  Et  Tun  de  nos  41^ves,  le  Prof, 
I^colaSj  de  Lyon,  a  trouv^  un  lupus  inocuJable  d'embl^  sous  la  peau. 

Le  vims  pulmonaire  lui-m^me  n^^chappe  pas  4  la  variability.  Des 
recherches  faites  autrefois  dans  mon  taboratoire  par  Jules  Courmont  et  Denis, 
^tablient  que  le  virus  de  certaines  tuberculoses  pulmonaires  n*est  pas  plus 
actif  que  celui  de  la  majority  des  tuberculoses  chimrgicaies. 

En  r^^uni^,  dans  les  trois  grandes  divisions  de  la  tuberculose  humaine, 
tuberculose  pulmonaire,  tuberculose,  cutan^e,  tuberculose  chirurgicale,  c'est 
k  dire  gangliotmaire  et  ost^o — ^articulaire,  la  virulence  est  sujetta  h  de  grandes 
variations,  Ajoutons  que  les  tuberculoses  chirurgicales  se  rattachent  en 
plus  grand  nombre  aux  vari^tfe  les  moins  virulentes  et  les  tuberculoses 
m^dicales  aux  vari^t4s  les  plus  vinilentes. 

On  se  rappelle  qu'  au  Congrds  de  la  tuberculose  de  Londre,  en  1901, 
Koch  et  SchiJtz  tentdrent  de  faire  accepter  une  difference  radicale  entm  le 
badile  d'ori^e  humaine  et  le  bacille  d'origine  bovine. 

S'uYdm  de  booiifis  rfiijsons  pour  ne  pas  admettre  les  id^  de  ces  savants. 
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N^anmoins,  j*ai  entrepris  des  experiences  de  verification,  {!)  Elles  ont  con- 
siste  k  etuciier  les  effets  de  plusieura  bacilles  humainSi  en  cultures  pures,  tir^ 
des  Ifeiona  thoraciques  de  malades  differents.  J'insiste  sur  la  permanence 
de  ces  bacilles,  afin  d^^carter  les  doutes  que  pourrait  avoir  les  bacterioia^sted 
de  rScole  de  Robert  Koch  sur  la  nature  de  ees  microbes,  s'ils  avaient  ^t^ 
empmntes  k  des  I6sions  de  Tappareil  digestif.  Je  veux  dire  qu'ils  ne  pro- 
viennent  pas  d*un  foyer  que  les  auteurs  pr^cites  attribueraient  k  une  contam- 
ination direete  par  des  baciUes  d^origine  bovine. 

La  comparaison  ejitre  ces  divers  bacilles  etait  rendu  possible  gr4ce  aux 
conditions  observ^es  dans  rexperimentation :  les  doses  4taient  identiques 
pour  chaqiie  baeiUe  et  pour  les  animaux  de  la  m^me  eap^ce;  les  injections 
etaient  pouss^es  dans  la  voie  sanguine^  la  plus  sure,  la  moins  sensible  k 
rinfluence  du  sujet;  elles  ont  ^i4  faites,  pour  chaque  bacille,  sur  des  boeufs, 
des  moutons  et  des  ch^vres  de  ni^me  age  et,  en  outre,  I'inoculation  6tait  r^- 
p6tee  sur  des  lapins  et  des  cobayes,  par  des  voies  diverses,  k  titre  de  renseigne- 
ment.  D'apr^s  r^tendre  k  la  forme  des  lesions  obtenues^  je  me  suis  assurd 
que  les  bacilles  inocul4s  poss^daient  une  vinileace  tr^s  diff^rente,  bien  qu'ils 
soient  tous  d'origine  humaine.  Deux  se  sont  montres  aussi  virulents  que 
des  bacilles  bovins  trds  actifs;  les  autres  4taient  raoin  nocifs;  au  lieu  de  pro- 
duire  une  tuberculose  pulmonaire  confluente  rapidement  morte^le,  lis  se 
bornaient  k  produire  des  granulations  tuberculeux  discretes  dans  le  poumon 
coexistant  avec  un  4tat  general  assez  satisfaisant,  D  en  etait  enfin  dont 
rinoculation  semblait  avoir  6ti  n<^gative;  mais  Fexamen  histologique  du 
foie,  de  la  rate,  des  reins  et  meme  du  pouroon,  r^velait  des  lesioBs  micro- 
scopiques,  demontrant  une  infection  tuberculeuse  g4neralisee.  Ce  sont  cea 
lesions  qui  m'ont  fait  dire,  depuis  plusieures  anndes,  combien  il  dtait  utile  de 
chercher  lea  alterations  par  la  technique  liistologiqiie  avant  de  se  prononcer 
sur  les  suites  d'une  inoculation,  lorsque  le  poumon  ne  contenait  pas  de  lesions 
roacToscopiques.  Les  variations  de  la  virulence  du  baciUe  humain,  sans  dea 
influences  modificatrieux  apontanees,  se  trouvent  done  parfaitement  etabliea. 
Celles  qu'il  m*a  et^  donne  d'observer  dans  les  experiences  rappeiees  ci-dessus, 
sont  elles  les  seules  que  Ton  puisse  rencontrer? 

Assurement  non,  H  doit  exister  des  bacilles  que  leur  virulence  placerait 
entre  les  ti6tr^  ou  k  leur  suite*  Bien  plus,  les  influences  que  les  bacilles 
humains  peuvent  subir  dans  le  monde  exterieur  ou  dans  les  organismes 
vivants,  sont  non  Beulement  capables  de  modifier  la  virulence  classique,  mais 
encore  dimprimer  k  celle*ci  des  modalites  particulifer^, 

n  en  resultera  des  termes  nouveaux  dans  la  langue  de  la  virulence  des 
bacilles,  dont  j'admet  theoriquement  Texistence,  pubqne  je  les  ai  obtenus 
par  d^  moyens  artificiels.  J'ai  annonce  au  Congr^s  de  Medicine  de  Mont^ 
peUier,  en  1S9S,  que  j^avais  accoutume  le  bacille  bumain  k  se  multiplier  dans 
k  profondeur  du  bacille  glycerine^  de  mani^re  k  obtenir  des  cultures  homo- 
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gkies^  c'est  k  dire  distribu^  uniform^ment  dans  toutes  leurs 
(Quelques  mois  auparavant  Ferran,  de  Barcelone,  avait  obtenu  des  cultures 
analogue,  k  mon  insu,}  C'est  a  Taide  de  ces  cultures  que  j'ai  montr^  le  pou- 
voir  agglutinant  du  s^rura  dea  tuberculeux  sur  le  bacille  de  Koch,  pouvoir 
que  j'ai  ^tudi^  ensuite  d*une  mani^re  tr^s  approfondie  avec  mon  ^l^ve.  Paul 
Courmont,  Mais  il  ne  sera  pas  question  ici  de  Tagglutinabilit^  des  bacilles 
m  des  variations  de  leurs  caract^res  raorphologique.  Je  fijcerai  siraplement 
rattention  sur  la  modality  particuliere  sous  laquelle  se  pr^nte  la  \*iruleiic€ 
du  bacille  des  cultures  homog^nes  faites  k  37°* 

Avant  d'etre  soumis  k  son  nouveaii  mode  de  v^g^tation,  le  bacille  tubei^ 
culisoit  les  cobayes  et  les  lapins  eonime  la  moyenne  des  bacilles  d'origine 
humaine*  Aprfe,  il  etait  incapable  de  tuberciiliser  ces  animaiix  par  inoeula- 
tion  souis-cutan^e.  Inject^  dans  les  veines  du  lapin,  U  tient  cet  animal  k 
la  fa^on  du  bacille  a\iaire,  en  lui  infligeant  une  cachexie  intense,  Thyper- 
trophie  de  la  rate  et  des  lesions  h^patiques  du  type  YersiiL  L*aspect  ext^r- 
ieur  du  foie  reste  nonnal. 

En  1900,  J*avais  appel^  cette  infection  "tuberculose  septic^mique/' 
C'4tait  k  tort;  car  k  dose  moyenne  ou  faible,  la  culture  bomog^ne,  inocul6 
dans  une  veine,  produit  toujours  quelques  lesions  plus  ou  moins  perceptibles 
au  micrascope.  Dans  le  foie,  elles  consistent  en  une  infiltration  de  i>etites 
cellules  rondes  dans  la  partie  p6riph<^rique  ou  centrale  des  lobules,  rencaia- 
sant,  refoulant  les  ^^ments  nobles  de  Torgane,  Le  plus  souvent  Tinfiltrar 
tion  n'est  pas  accompagn^e  de  cellules  g^antes.  Dans  la  rate,  on  voit  des 
cellules  epith^lioides  k  rint^rieur  en  dehors  des  follicules,  diss^minfes  ou 
groups  en  amaa  figurant  vaguement  des  tubercules,  accompagnfies  ou  noa 
de  cellules  g^ntes,  Dans  \^  reins,  on  relive  des  Ifeions  de  nephrite  inter- 
stitielle  envohissant  par  place  la  couche  corticale,  Le  poumon  ne  fait  pas 
exception;  il  peut  renfermer  quelques  infiltrations  vaguement  Dodulaire, 
A  dose  trds  faible,  les  alterations  raicroscopique  du  foie,  de  la  rate  et  du 
poumon  peuvent  ^chapper  entidrement  ou  presque  enti^rement  au  micits- 
eoope. 

La  modality  produite  dans  la  virulence  du  bacille  par  son  accoutumanc© 
k  vtvre  en  culture  homog^ne  a  surpris  certains  exp^rimentateurs  k  ce  point 
qu'ils  out  mis  en  doute  I'origine  de  oe  bacilla 

Je  puis  les  rassurer.  Elffectivement,  au  moment  propice,  on  d^couvre 
des  bacilles  k  ruction  colorante  sp^cifique  dans  des  l^ions,  de  plus,  inoculd 
dans  le  peritoine,  il  engendre  des  tubercul^  vfiritables  dans  I'epiploon  et  dans 
des  ganglions  satellites  des  arteres  gaatro^piploiques. 

Cette  variety  qui  se  propage  admirablement  dans  du  bouillon  glyc^rin^ 
k  la  temperature  de  37**  est  relativement  plus  active  sur  le  boeuf  que  sur  la 
cWvre.  Part  ant  de  cette  vari^t^  exp^rimentale,  yen  ai  cr^  une  seeonde 
m  habituant  trds  progr^sivement  les  cultures  k  v^g^ter  it  44°,  puis  k  45^^ 
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Pmpag^  k  cette  temperature,  le  bacille  est  moins  dangerexix  poxir  le  lapin. 
L' animal  survit  plus  longteraps;  il  pr^sente  des  lilaions  h^patique^  beaucoup 
plus  discretes;  n^anmoins,  il  a  bien  6l€  en  conflit  avec  un  bacille  tuberctileux, 
car  au  but  de  dix  mois,  k  un  an  de  survie,  il  est  frapp4  souvent  de  aynovite 
sp^ciale  articulaire  ou  tendineuse  ayant  tous  ies  caract^res  hiBtoiogiques 
durables* 

En  m^efforgant  dans  la  mime  voie,  j'ai  relev^,  au  contraire,  la  virulence 
des  cultures  homog^nes  primitive.  II  m'a  suffi  pour  cela  de  soumettre  plus- 
ieuTs  generations  successives  h  la  pression  de  2  Kos  i  et  de  3  Kos  ^. 

Sous  cette  pression  et  k  la  temperature  de  37°^  Ies  cultures  sont  tr^s  abon- 
dantes,  Ies  bacilles  qui  Ies  gamissent  ont  perdu  une  grande  partie  de  leur 
acido-resistance,  mais  en  revanche  ils  ont  acqui^ie  une  virulence  plus  grande. 
Celle-ci  se  manifeste  sur  le  lapLn,  k  la  suite  des  injections  dans  la  veine.  Le 
sujet  meurt  plus  vite  et  preaente  des  lesions  hepatiques  et  spleniques  beau- 
coup  plus  etendnes  oh  Ton  voit  c!e  nombreuses  cellules  g^ant^s;  en  outre, 
le  poumon  est  envahi  par  de  multiples  foyers  microscopiques  oii  lea  cellules 
geantes  se  dessinent  avec  nettete. 

II  n*est,  done  pas  douteux  qu'une  atmosphere  d'air  comprime,  favorable 
k  la  pullulation  des  bacilles  d^favorables  k  la  formation  de  leur  substance 
acido-resistante,  relive  la  virulence  des  bacUles  en  culture  homog^ne  sans 
leur  restituer  toutefois  la  modalite  dans  la  virulence  qu'ils  possedaient  dans 
leurs  anciennes  cultures  sur  pomrae  de  terre  glycerine. 

La  virulence^  soit  dit  en  passant ^  n'a  pas  de  rapport  etroit  avec  Facido- 
r^sistance,    Je  Favais  dejk  signald  dans  mon  rapport  du  Congr^s  de  Berlin, 

D'antres  preuves  de  la  malieabilite  du  bacille  huuiain  seraient  fournies 
par  Ies  travaux  de  Terre,  de  Lubarsch,  de  Moeller,  sur  lea  effete  du  passage 
du  bacille  dans  Torganisme  de  la  carpe,  de  la  grenouille  et  de  Forvet,  s'il 
etait  necessaire  de  lee  accumuler  en  plus  grand  nombre. 

Variations  du  Bacille  dans  la  Tdbercolose  Bo\^ne. 

Des  remarques  presentees  avec  mesure  par  Theobald  Smith,  puis  par 
Gaiser,  Dinwiddie,  Frothingham,  out  sugg^re  k  R,  Koch  et  Schiitz  d'etablir 
une  separation  tranehee  entre  le  bacille  humain  et  le  bacille  bt^vin.  On  con- 
nait  la  solution  du  debat  souleve  par  ces  savants;  je  n'y  insisterai  pas. 

Je  me  bomerai  k  retenir  que  R,  Koch  et  Schiitz  attribuaient  au  bacille 
lKJ\'iti  une  virulence  fixe  d*oil  lis  tiraient  un  criterium  pour  nous  le  faire  re- 
connaitre,  surtout  dans  Ies  cas  oCi  il  se  serait  accidentellement  implant^  dans 
Forganisme  de  Thomme. 

D  apr^  ces  deux  auteurs,  le  bacille  tuberculeux  est  d'origine  bovine  lors- 
qu'il  est  capable  de  produire  une  tui>erculuse  generalisee  aur  le  veau,  k  la 
euite  de  Tinoculation  sous-cutan4e*  D'apr^  Ies  mfimea  auteurs  le  bacille 
d'origine  humaine  ne  produirait  pas  de  tuberculose  generali^ee  sur  le  veau. 
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quel  que  soit  le  mode  dUnoculation.  Ce  crit4rium  exposerait  k  beauooup 
d'erreurs  si  on  restimmt  impeccable* 

Certaines  soucbes  de  bacilles  bovins  poss^dent  bien  la  viruleiic^  signalle 
par  Koch  et  Schiitz,  mais  j'en  al  rencontr^  un  bon  nombre  dont  rinoculation 
sous-cutan^  prodmsait  un  accident  plus  ou  moins  accuse  au  point  d'insertioii 
et  ia  tuberctilisation  des  ganglions  lymphatiqu^  venant  de  la  r%ion  inoeul^. 
J'ai  oonaerv^  des  veaux  pendant  six,  huit  et  dix  mois  aprfe  rinoculation;  le 
[H^oeessnis  est  rest4  kcalisie  comme  il  est  dit  pr^c^lemment 

La  demidre  Commission  royale  anglaise  pour  T^tude  du  pmbl^me  de 
I'uoit^  ou  de  la  duality  de  la  tuberculose  humaine  et  bovine  a  fait  des  consta- 
tations  analogues,  De  plus,  elle  a  hoU  certaines  souches  de  bacilles  bovins 
dont  les  lesions  4taient  interm^diaires  entre  les  l^ons  g^n^ralis^  et  les 
Idsions  localis^es* 

Done  la  virulence  du  baciUe  bovin  peut  variejr  sous  Tinfluence  de  causes 
naturelles.  Vafierait-elle  aussi  sous  llnfluence  de  causes  artificielles?  Oui 
Si  je  ne  voulais  abr^-ger  oe  m^moine,  j-aurais  k  r^p^ter  ici  tout  ce  que  j*ai 
d^lk  dit  de  Finfluence  de  la  v^^tation  dans  la  profondeur  du  bouillon 
glyc^rin^  sur  la  \nrulenee  du  badlle  humain.  J*ai  conduit  mes  experiences 
paraliMement  sur  d^  bacilles  humains  et  d^  bacilles  bovins,  J'ai  obtenu 
dans  1^  deux  series  des  modifications  analogues^ 

Je  ferai  simplement  remarquer: 

L  Que  le  bacille  du  boeuf  se  modifie  un  peu  pins  difficilement  que  le 
bacille  de  Thomme, 

2.  Que  le  bacille  bovin  modifid  est  plus  nocif  sur  le  veau  et  le  mouton 
que  le  bacille  humain. 

Je  concluerai  done  en  affirmant  que  la  wulence  des  bacilles  du  boeuf 
pr^sente  des  variations  indiscutables  qui  s'^tablissent  sous  des  influences 
modificatrices  naturelles  et  exp^rimentales. 

Variations  des  Bacilles  de  la  Tubercitlose  A^iaire, 
La  virulence  du  bacille  des  oiseaux  o'^chappe  pas  non  plus  h  la  variation. 
Oa  ue  peut  pas  slncUner  aujourd'hui  devant  rancienne  caract^ristique,  d'- 
apr&s  laquelle  un  bacille  aviaire  doit  infecter  les  gallinacfe  par  toutes  1^ 
voiea  d'inoculation  et  ^chouer  en  presence  de  Forganlsme  des  mammif^res 
4  moins  qu*il  ne  soit  introduit  dans  les  yein^  du  lapin^  auquel  cas  il  d4ter* 
fiiine  une  tuberculoae  du  type  Yerain, 

En  effetp  on  peut  retirer  des  oiseaux,  des  bacilli  qui  ne  manifestent  pas 
lUie  4ga]e  virulence  sur  les  gaUinac^s.  Par  exemple,  j'entretiens  quatre 
^o^ehes  qui  toutes  provoquent  la  tuberculisation  de  la  rate  et  du  foie  apr^ 
^'^"^•^^ulation  dans  les  vdnes  de  la  poule,  mais  ne  se  comportent  pas  de  la  m^me 
*a^ii  Eorsqu'on  les  inocule  par  d'autres  voies,  Troig  n'ont  rien  produit  dans 
*®  peritoioa,  la  quatridtne  a  d^termin^  les  fausaes-membranes  oil  Ton  n'aper- 
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eevait  pas  de  tubercules,    Trob  oat  paru  4chouer  sous  la  peau;  la  demi^ 
provoqua  localemejnt  iin  absc^  cass&use  dans  lequel  fourmillaieat  des 

bftcilles  granuleux. 

Les  variations  de  la  vimlence  sont  encore  d^montrdes  lorsqti'oo  inocule 
les  bacilles  aviaires  a\ix  mammif^res.  Von  Behring  a  poss^d6  des  baciUes 
aviaires  tuliercnlisant  d'embl^^e  le  cobaye,  le  lapin  et  le  boeuf,  animaux  dont 
la  resistance  k  la  tuber ciilisation  est  trfe  in^gale,  Lydia  Rabinowit^ch,  qui 
a  poursuivi  des  nombretises  rechercbes  aur  oe  point,  li  r^ncontr6  des  bacilles 
aviaires  dont  la  \inilence  ^tait  semblable  k  ceUe  du  bacille  humain. 

A.  de  Jong  a  infect4  le  boeuf,  la  ch§vre  et  le  pore  k  des  degrds  divers  en 
leur  faisant  ing^rer  des  bacilles  aviaires. 

Beaucoup  d'exp^rimentateurs  frangais,  notamment  Grancher  et  Ledonn- 
Lebard,  J*  Courmont  et  Dor,  Cadiot,  Gilbert  et  Roger,  Gratia,  ont  observd 
aur  des  lapins  inocul^  avee  d^  bacilles  aviaires  et  qui  avaient  4chapp4  k 
rinfection  aigue  du  type  Yersin,  des  16sioDS  tuberculeusea  du  type  VHlemin. 

J*ai  easay^  moi~m^ine  cinq  bacOlcs  aviaires  sur  le  cobaye  et  le  lapiii:  tous 
ont  produit  sur  ce  dernier  animal  des  lesions  h6patiquea  par  injection  intra- 
veineuse;  deux  sur  cinq  ont  tul)erculis^  1 'epiploon  et  les  ganglions  p^rigas- 
triques  par  inoculation  intra  p6riton6alj  un  a  produit  la  tuberculisation  des 
ganglions  pr^ruraux  et  sous  lombaires  du  cobaye  k  la  suite  d'une  inocula- 
tion faite  sous  la  peau  de  la  cuissc;  enfin  un  autre  a  tuberculis^  compl^tement 
le  cobaye  aprds  une  inoculation  semblable- 

Ajouterai-je  que  Ton  a  trouv4  dans  des  lesions  tuberculeuses  de  I'homme, 
du  cbeval,  de  la  soum,  du  pore,  du  singe,  du  lapin  des  bacilles  ayant  les 
caract^res  habituels  du  bacille  aviaire,  Ces  faits  dfts  k  des  observ^ateurs 
diffdrents  prouveraient  que  la  virulence  du  bacille  aviaire  est  quelquefois 
asse^  grande  pour  infecter  des  maoimif^res,  Les  variation!^  mentioiin6es 
d-dessus  sont  toutes  spontandes,  II  me  reste  k  dire  que  Ton  en  pent  r^aliser 
exp4rinientalenient.  Si,  k  Fexemple  de  J.  Courmont  et  Dor,  de  Gilbert  et 
Rog^,  on  fait  piisser  plusieurs  fois  un  bacille  aviaire  sur  un  mammif^re,  on 
exalte  la  virulence  pour  ce  mammiftre,  tandis  qu'on  la  voit  diniinuer  pour 
les  oiseaux.  Si,  au  contraire,  on  propage  ce  bacille  exalte  sur  Torganisnia 
de  la  poule,  la  virulence  diminue  [>our  les  mammiftres* 

n  n'est  pas  n^cessaire  d^allonger  cet  expos^  de  faits,  Tel  quel,  il  suffit 
k  d^montrer  que  le  type  aviaire  classique  pent  se  trouver  dans  la  nature  avec 
une  vimleuce  vari^,  virulence  qui,  parfoia,  ne  le  c6de  en  rien  k  ceUe  du 
bacille  humain  et  m^me  k  celJe  du  bacille  bovin. 


Consequences  Pratiques* 
Les  variations  de  la  virulence  du  bacille  tuberculeux,  que  je  juge  parfaite- 
ment  4tablieSp  sont  int^rressantes  pour  la  m^decine  et  pour  Tbygidne.    Au 
point  de  vue  mddicde,  elles  nous  expliquent  les  difFdrenoes  considerables 
qu'offre  du  tuberculose  sous  le  rapport  de  sa  gravity  et  de  son  Evolution. 
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Si  des  differences  peuvent  tenir  au  terrain,  c'est  k  dire  &  la  resistance  ou 
k  la  defense  de  rorganisme  infecte,  elles  dependent  aussi,  pour  une  part  in* 
deniable,  de  la  virulence  du  bacille  et  de  la  modalite  de  cette  virulence. 

Les  formes  les  moins  graves  de  la  tuberculose  s'observent  parmi  les  tuber- 
culoses chirurgicales.  L'etude  des  variations  en  k  donne  la  raison.  Mais 
die  a  donne  en  meme  temps  la  raison  des  exceptions  relevees  par  les  chirur- 
giens,  puisque  j'ai  montre  que  dans  quelques  tuberculoses  chirurgicales 
existe  un  virus  tr^actif.  Elle  permet  aussi  de  se  rendre  compte  des  evolu- 
tions tr6s-variees  des  tuberculoses  pulmonaires. 

De  sorte  qu'apr^  les  progrte  realises  pour  poser  experimentalement  le 
diagnostic  de  la  tuberculose,  on  eprouve  le  besoin  de  posseder  des  moyens 
de  diagnostic. 

Les  moyens  rev^lateurs  ne  foumissent  aucun  renseignement  sur  le  mode 
d'infection,  le  si6ge  des  lesions  et  la  virulence  du  bacille  engage  dans  Tin- 
fection.  Cependant,  Tavenir  d'une  infection  tuberculeuse  depend  en  grand 
partie  de  la  virulence  de  Tagent  infectieux,  il  importerait  d'fttre  renseigne 
sur  cette  virulence.  Comme  il  depend  aussi  de  la  reaction  de  Torganisme  k 
rinfection,  il  serait  egalement  utile  d'apprecier  la  valeur  de  cette  reaction. 
J'ai  fait  connaitre  un  procede  pour  distinguer  un  virus  tuberculeux  fort  d'un 
virus  tul^erculeux  relativement  attenue;  il  consiste  k  inoculer  simultanement 
et  comparativement  dans  le  tissu  conjonctif  du  lapin  et  du  cobaye.  II 
repand  k  Tun  des  desiderata  exprimes  cidessus. 

La  sero-agglutination  tuberculeuse  que  j'ai  introduite  dans  la  science  et 
perfectionnee  avec  Paul  Courmont  permet  d'apprecier,  mieux  que  tons  les 
autres  procedes  de  diagnostic,  la  reaction  ou  la  defense  de  Torganisme,  aussi 
que  Femand  Arloing  le  montrait  tout  recemment.  Enfin,  la  mftme  etude 
etablit  scientifiquement  la  possibilite  d'une  infection  tuberculeuse  sans  lesions 
evidente  macroscopique  ou  microscopique,  capable  de  guerir  sans  laisser  la 
moindre  sequelle.  Cette  forme  de  Tinfection  ne  pourra  pas  fttre  reconnue 
sans  le  secours  des  procedds  de  diagnostic  experimentaux.  Ceux-ci  denon- 
ccnt  done  Tinfection  tuberculeux  plutot  que  les  tubercules. 

Telles  sont  k  premiere  vue  des  variations  de  la  virulence  du  bacille  tuber- 
culeux. 

Au  point  de  vue  de  Thygifene,  elles  nous  amfenent  k  Tunicite  de  la  tuber- 
edkiK.  k  la  fusion  des  types  classiques,  et  k  Tutilite  de  prendre  des  mesures 
:  k  virus  tuberculeux  partout  oil  il  est  et  d'oii  qu'il  vienne. 
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Lea  m^morables  recherches  d'Arloing  stir  les  tuberculoids  ditea  chirur^- 
calea  ayant  attir4  Tattention  sur  Tin^gaEt^  de  virulence  des  bacillos  dans  la 
tuberculose  humaine,  un  travail  de  Denis  ouvrit  la  voie  aux  recherches  sur 
■  les  bacUlea  de  la  tuberculoae  pulmonaire  au  point  du  vua  de  leur  degr^  da 
virulence.  Depuis  lors,  la  question  a  fait  Tobjetj  surtout  k  T^trangcr,  d'un 
certain  nombre  de  travaux,  dont  les  conclusions  ne  sont  pas  trt^s  concordantea. 
Nous  nous  sommes  propose  de  nouvelles  recherches  sur  ce  point,  en  prenant 
comme  objectif  principal  les  relations  entre  la  virulence  des  bacilles  et 
revolution  clinique  ou  la  marche  des  cas  d'oiH  ils  proviennent.  En  d^autrea 
termes,  nous  avons  cherch^  dans  la  mesure  de  la  virulence  des  bacilles  foumia 
par  un  nombre  aussi  grand  que  possible  de  tuberculeux  pulmonaires,  une 
rdponse  k  cette  question;  la  marche  si  variable  de  la  tuberculosa  pulmonaire 
a'explique-t-elle  uniquement  ou  surtout  comme  le  pensent  nombres  de  clini- 
ciens,  par  Tin^galit^  de  resistance  des  sujets,  ou,  soivant  I'expression  ac- 
coutum^e  par  T  influence  du  terrain?  Ne  faut-il  pas  penser  que,  conform^- 
ment  k  une  loi  absoluraent  gdn^rale  en  patbologie  iufectieuse  experimentale, 
un  r61e  important,  sinon  preponderant,  revient  k  Tinegale  virulence  des 

k  bacilles? 
Nos  recherches  ont  porte  sur  28  malades,  atteints  des  formes  les  plus 
1  diverses  de  tuberculose  pulmonaire,  depuis  les  cas  les  plus  aigus  jusqu'aux 
formes  les  plus  prolongees,  tous  porteurs  de  bacilles  dans  les  crachats, 
Les  observations  ont  ete  prises  avec  details;  mux  des  malades  qui  ne  sont 
^  morts  ont  et4  suivis  le  plus  longtemps  possible,  revus  en  dehors  de 
^fipital  k  plusieurs  reprises. 
La  viruienee  des  bacilles  a  ete  determinee  par  laserie  d' operations  sui- 
tes: inociilation  des  crachats  k  des  cobayes;  avec  les  ganglions  de  ces 
"es^  sacrifies  apres  trois  semaines  environ,  culture  sur  serum  de  mouton 
-ne;  apr^s  un  se Jours  sufiisant  k  Tetuve,  reproductions  de  ces  cultures 
Bme  de  terre  glycerinee;  epreuve  de  la  virulence  de  ces  derni^rea 
,  tou jours  au  m^&me  &ge  (1  mois)*    Comme  reactif  du  vLrulencei 
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nous  avons  employ^  dans  tous  les  cas  simultau^ment  le  lapin  et  le  cobaye; 
le  choix  du  tapin  s'lmpose,  depuia  que  les  recherches  d'Arloing  ont  raontr^ 
qu'il  r^v^le  des  in^galit^s  de  virulence  que  le  cobaye  ne  ddc^le  pas  suffiaam- 
ment.  Les  cultures  ont  ^t6  iniect^es  eoua  la  peau  de  la  cuisse,  en  quantity 
toujoars  la  m6me  (an  cobaye  i  cm.  (3),  au  lapin  ^  cm.  (3)  d*ime  Emulsion 
k  raison  de  0.20  gr*  des  bacilles  humideg  pour  10  cm,  (3).  Exception- 
nellemenl,  par  aurcrolt,  nous  avons  eu  recours  ^  rinjection  intraveineuae 
au  lapin.  Les  cobayes  ^taient  g6i4ralement  laiss^  k  T^volutioQ  naturellcp 
consen^^s  jusqu'J^  leur  mort ;  les  lapins,  saerifi^s  aprds  deux  mois  environ* 

Nous  avons  pu  ainsi  f  tudier  compi^tement  les  bacilles  de  26  malades  sur 
28*  Dans  2  cas,  les  crachats,  quoique  ayant  donn^  un  r^ultat  positif  k 
Texamen  microscopique,  n'ont  pas  tuberculis^  le  cobaye  et  n'ont  d^ter- 
mind  chez  lui  que  des  l^ions  insigmficantes  qui  n'ont  pas  permis  d^isoler  le 
bacUle* 

Le  premier  fait  saillant  qui  ressort  de  notre  ^tude,  c*est  que  les  bacilles  se 
8ont  monirds  tr^  in^gaux  en  virulence. 

Sur  le  lapin,  les  diff^drencea  ont  6i€  trfe  trancbdes:  sur  nos  26  bacilles 
laot^: 

5  ont  d^termlng  chez  lea  deux  lapins  d'^preuve  des  lesions  locales  et 
pulmonaires  graves; 

6  ont  d^termin^  chez  les  deux  lapins  d'^preuve  uae  grosse  l^ion  locale, 
et  chez  1  lapin  sur  2  une  grave  Ifeion  pulmonaire  (F  autre  lapin  pr^ntant 
des  poumons  soit  indemnes,  soit  atteinta  de  Ifeions  diacrStes) ; 

6  ont  dfitermin^  chez  lea  deux  lapins  d'^preuve  une  IMon  locale  et  des 
lesions  pulmonaires  discretes; 

5  n'ont  d^termin^  dans  le  m£me  temps  (2  mois)  chez  les  deux  lapins 
que  des  lesions  locales; 

4  n*ont  mfime  pas  provoqud  de  Ifeions  locales. 

Sur  le  cobaye,  les  26  bacilles  se  sont  montr^s  tous  capables  de  determiner 
une  infection  g^n^rale,  mais  avec  de  gros  hearts  dans  la  rapidity  d'dvolution. 
C'est  ainsi  que,  pour  ne  parler  que  des  extremes,  certains  bacilles  ont  pro- 
voqu6  la  mort  en  I  mois  avec  des  Ifeions  g^ndralis^s,  d'autres  ont  laiss^  sur- 
vivre  les  sujeta  6  mois  et  plus;  certains  sujets,  sacrifi^s  apr^  4  mois,  avaient 
des  poumons  k  peine  touch&j  d'autreSj  sacrifids  au  bout  de  3  mois,  n'avar 
ient  encore  que  des  lesions  locales. 

Comme  on  le  sait,  la  dur^  d'^volution  n'est  jamais  rigoureusement 
semblable  dans  un  lot  de  cobayes  infects  par  le  m$me  bacille.  Mais  cet 
6cart,  qui  t^moigne  de  certaines  in^galit^s  dans  la  r^istanoe  individuelle  dea 
sujeta,  a  rarement  ^t^  consid<5rable  dans  nos  expdrient^s;  et  il  parait  permis 

*  Noyfl  D;e  tenons  pas  eompte  de  quelquea  maladoA  donte  lea  crichata  ont  tuberculin^ 
le  cobaye,  male  dont  oous  D'avons  pae  reusai  k  obtenir  lee  bacilles  en  culture  pure,  \m 
ememencen^BU  fajts  avec  les  16sions  des  cobaye  itaot  rest^  Bt^iiles. 
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de  d^finir  le  degr^  de  virulence  de  chacun  de  nos  bacilles  pour  le  oobajne  par 
un  chiffre  en  rapport  avec  la  raoyeime  de  survie  des  3  cobayea  d'^preuve. 
Nous  pouvons  de  la  sorte,  en  4gard  k  la  \irulence  pour  cette  esp^c^,  ^tablir 
dans  nos  bacilles  une  ^helle,  dont  le  premier  degr^  rfipond  aux  bacillea 
qui  nous  ont  donnd  une  survie  moyenne  de  moins  de  2^  mois^  et  le  cinqui^me 
degnfi  k  oeux  qui  ont  procure  une  survie  moyenne  supMeure  k  4  mois,  Cela 
nous  permet  de  mettre  en  parall^le  la  virulence  appreci6e  par  le  cobaye 
et  la  virulence  appreci^  par  le  lapin. 

En  rapprochant  les  deux  ^chelles  de  \'irulence,  gradudes  de  1  4  5  dans  le 
8ens  de  Tactivit^  d4croissante,  nous  constatona  que  le  parall^lisme  entre  la 
virulence  pour  ie  cobaye  et  la  virulence  pour  le  lapin  n^est  pas  absolup  maia 
n*est  cependant  pas  compldtement  en  d^faut.  Les  deux  ^chelles  concordent 
k  peu  pr^  compl^tement  dans  leurs  degr^  extremes  (voir  le  tableau): 
les  cinq  bacilles  occupant  le  pi-emier  degr^  dans  T^chelle  de  virulence  pour 
le  lapin  occupent  aussi,  sauf  un^  le  premier  degr^  dans  T^chelle  de  virulence 
pour  le  eobayc;  les  baciilea  denufe  d'acUon  pathog^ne  pour  le  lapin,  tout 
en  ^lant  capable  de  tuberculiser  le  cobaye,  sont  au  dernier  rang  dans  r<§chelle 
relative  k  cette  e^p^ce.  La  concordance  est  inconstante  dans  les  degr^ 
intann^diaires:  les  bacilles  de  virulence  mo3rcnne  pour  le  lapin  occupent 
daoB  r^chelle  de  virulence  pour  le  cobaye  des  places  tr5s  difiF6rentes. 

Quant  aux  2  cas  dont  les  crarhats  o  ont  pas  tubercuUse  le  coba^'e,  faut-il 
consid^rer  les  bacilles  que  contenaient  ces  crachats  comme  des  bacilles  plus 
attenu^  encore  que  les  moins  \irulents  des  pr^c(klents?  La  question  se 
pose;  mais  il  est  permis  d*h^iter  4  faire  de  ces  baciilea  de  \Tais  bacilles 
tuberculeux> 

Remarquons  incidemment  que  nos  bacilles  se  sont  aussi  distingu6s  les 
una  des  autres  par  d'autres  caractdres:  aspect  plus  ou  moins  sec  ou  plus 
ou  moins  gras  des  cultures,  rapidity  de  v^g^tation,  couleur,  etc. ;  quelquea-uns 
nous  ont  donn6  du  moins  suf  certaines  pommes  de  teire,  d^  cultures  forte- 
ment  pigment^es  (jaune  d*or)  aussi  color^s  que  des  cultures  de  bacilles  de  la 
phl^le.  Une  particularity  cuiieuae,  c'est  que  certains  4chantillons,  apr^s 
avoir  fort  bien  y€^i6  pendant  quelques  generations  de  cultures,  se  sont  re- 
tuB^  k  pousser  sur  pomme  de  terre  glycerinde;  ils  purcnt  cependant  tuber- 
euliser  le  cobaye,  et  le  passage  en  cobaye  leur  rendit  leur  veg§tabilit^. 

Y-a^t-il  une  relation  entre  la  virulence  des  bacilles  et  la  marche  des  cas 
d'od  ils  proviennent?  Pour  r^pondre  k  eette  question,  nous  oondensons  nos 
observations  dans  le  tableau  suivant. 

On  voit  que,  dans  le  premier  groupe,  aux  bacilles  tr^s  virulent  pour  le 
lapin  (ptBsque  tous,  sauf  un,  d' activity  egalement  maxima  pour  le  cobaye) 

*Les  miiiim«s  Umorm  (exctnmvemeni  ptilmonair^)  oue  dans  ces  deux  cas  les 

ikftii  ODi  dStermin^  che£  le  coliave  dtaiezil  identlques  k  celles  < 


i  wine  de  biuuUe  de  la  phliold. 
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a>r{\^{.vtuiotit  pix^|ue  uniquement  des  formes  tr6s  aigues.    II  y  a  une 
tvvivpiion.  uti  CAS  chmnique;  mais  c'est  une  forme  bien  sp^iale  (bronchi- 

I  ^mus  !o  dou\it>mo  gn>ujH?,  les  bacilles  de  virulence  2  pour  le  lapin,  presque 
UHijouis  ,lo  viruloiivv  -  auswi  pour  le  cobaye,  proviennent:  deux,  de  formes 
iiiXs  u^uos  i^.huis  uii  ojvs.  lo  aujct  ^tait  cachectique  du  fait  du  tabes);  deux, 
vio  'I'Miiws  sul»;u^U05»:  deux,  ilc  formes  chroniques. 

l\iiL>  Ic  u\»isiC^mo  K:nnnH\  (\  des  bacilles  de  virulence  moindre  (3)  pour 

\'  ':i|.iii,  .oM\\N|vadoni  surtout  des  formes  chroniques:  il  n'y  a  plus  de  cas 

u.  <vi  i.i;iis  .{{w  dans  los  doux  prt^iniers  groupes;  ndanmoins,  il  est  certain  que 

A\.  Mxilk'.*  J  uiio  xiiuKMuv  legale  i)our  le  lapin  peuvent  se  trouver  dans  des 

.  .*,.  :  i:iui\'  iiA^s  mo^jiUv     Si  Ton  considdre  aussi  Tactivit^  pour  le  cobaye,  on 

%  ^.i   ^.iv'  1  ix»u-»  Ji^^  l»ac»IU\'*  ilo  iv  groupe  sont  plus  virulents  que  les  autres  pour 

V..V'  ,\.t»K\c.     Oi\  doiix  .«K>ut  pr6i'is6ment  donnas  par  les  deux  cas  subaigus; 

, »    i...u-   <  n\»iivo  \liuw  uno  forme  chronique,  mais,  de  m6me  que  pour 

i\»x>M*M  viu    ^»Jv»mor  Ki>»u|H\  il   s'agit  d'une   forme   bronchitique.    En 

^.^  V,  I    .\;Kik»  ^li>  \uuK*iu'*»  uioycnne,  on  voit  que  (le  cas  de  forme  bron- 

.   ,  .x-   'i.»  A  !mm^  b  vuuK^mv  2  so  trouve  dans  deux  formes  subaigues; 

>.  v'.»vx'  V  »,  .lj4Uc»  dou\  ojk«  chroniques;  3,  dans  un  cas  chronique  aussi 

;v      *'    ».a,i»<>i»o  i;i\»ujH\  o*twt  enmre,  en  correspondance  avec  un  degr6 
...   ,u;»lo  ^li*  \iiiiU*ii\v  pour  le  lapin,  un  melange  de  cas  chronique 

^^ ;;,ii,,  Vui  oi».iiiMi»l»lt^  no  diflt>rent  pas  des  cas  qui  correspondent 

"1..  s    \\^*^-     ">»  ^^*"  a»UHiil^rt^  la  inoyenne  de  virulence  k  regard  des 
v.v...    **  ^vM  x^uo  \a  viruloiico  3  correspond  k  deux  cas  subaigus; 
...  . .  ,\v,j;u  4ucwa     I  :m\  uu  riw  chronique. 

^A  ..v\  ;.KS., v»  \i  ^  »  »»*'  parfaite  concordance  entre  Tactivit^  des 

i.    •.-    ^  X*  iJ^  :**^'^  icuuout ;  les  bacilles  denufe  de  pouvoir  patho- 

^   .^,.  \uulwux^  ivltttivement  faible  pour  le  cobaye,  pro- 

-    i,    ^  \  \    4  uao  ixJation  manifeste  entre  la  virulence  des 


.xv    .o^^^iut^'«  d\w  cas.    Si  Ton  considdre  les  degrfe 


.  .^..<j*    %   v\*vx^kI;uux*  v^i  k  peu  prds  parfaite:   aux  bacilles 

^^^^^^   '^vvA^uo  ti»ujours  des  formes  irhs  aigues;  aux 

v  v^-  V  vN^'^o  ot  Hans  action  sur  le  lapin,  correspon- 

^^  VKK^l^^u^Wi*.     l*our  les  bacilles  occupant  les 

-xX**'  ^l*>  viruloiuH),  la  concordance  est  moins 

^^  ^mji  muiihro  do  cas;  ce  sont  les  cas  cor- 

;^  ^  Jw  .  w  ^^t  to*  »»I«H  varies. 

^>s,  -I^^%?u»iMi  Ift  plus  simple  consiste  6videm- 

.«^,o  vk*  virulence  entre  comme  facteur 

4  ^  gjMVitA  de  iaftection  qu  il  cause. 
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Objecterartron  que  ce  pourrait  6tre  Tinverse,  que  le  degr6  d'activit^  du 
badlle  retir6  d'un  sujet  donn^  est  au  contraire  la  consequence  mfime,  soit  de 
Facuit^;  soit  de  la  chronicit^  du  cas?  Mais  11  faudrait  ^tablir  que  le  bacille 
de  Koch  s'exalte  en  proportion  de  la  receptivity  ou  s'attenue  en  proportion  de 
la  resistance;  outre  que  cela  n'est  pas  tout  en  fait  en  harmonie  avec  certains 
faits  empruntes  aux  regies  qui  commandent  les  variations  du  pouvoir 
pathog^ne  en  general  d'un  agent  infectieux,  quelque&-uns  des  cas  compris 
dans  notre  etude  montrent  que  le  bacille  pent  conserver  un  haut  degre  de 
virulence  dans  des  lesions  essentiellement  chroniques.  Inversement,  chez 
un  sujet,  les  bacilles  ayant  ete  isoies  k  deux  reprises,  d'abord  dans  une  phase 
chronique,  puis  dans  une  phase  presentant  un  certain  caractdre  d'acuite,  la 
virulence  a  ete  trouvee  identique:  une  poussee  aigue  n'avait  pas  exalte  le 
bacille. 

L'interpretation  la  plus  simple,  consid^rant  la  virulence  comme  f  acteur  de 
gravite,  comme  cause  et  non  conmie  consequence,  reste  done  au  moins  la  plus 
probable;  et  nous  pensons  pouvoir  formuler  conmie  suit  les  enseignements 
qui  se  degagent  de  notre  etude: 

L'organisme  humain,  attaque  par  on  bacille  tuberculeux  tr^  actif ,  subit 
presque  tou jours  une  infection  k  marche  rapide:  contre  les  bacilles,  tr^ 
virulents  (du  moins  requa  en  quantite  suffisante)  il  ne  salt  pas  se  defendre 
efficacement. 

Sous  Taction  d'un  bacille  peu  virulent,  au  contraire,  il  ne  realise  jamais  que 
des  infections  chroniques. 

Cest  en  presence  des  bacilles  de  virulence  moyenne  que  s'accusent  les 
differences  individuelles. 

En  fin  de  compte,  pour  expliquer  la  marche  si  variable  de  la  tuberculose 
pulmonaire,  il  ne  suffit  pas  d'invoquer  la  resistance  individuelle,  la  pre- 
disposition; il  est  necessaire  de  faire  la  part  la  plus  large  k  la  virulence  du 
bacille  infectant.  Et,  si  Ton  songe  en  outre  k  Tinfluence  du  nombre  des 
bacilles  requa,  de  la  repetition  des  infections,  k  Tinfiuence  aussi  de  Tetat  de 
Timmunite  qui  peut  succeder  k  une  premiftre  atteinte,  simulant  une  resis- 
tance initiale,  il  parait  permis  de  conclure  que,  en  mati^re  d'evolution  de 
la  tuberculose  pulmonaire,  le  f acteur  "virulence"  prime  le  f acteur  ''pre- 
disposition." 


'  .fs  ■... /*;.  ^    i'   ni^-.p5  ,r.j,  ^i  .:ii\'i«»  'JW3.  uiii  1%  inisies Ingnr-^avK' 
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'-/  '.V  t  ry-/:'  ■  7:  ■•■  ».:-.->^-!  -^^.  TV.-*  ^  Xfix.  :ti '-•:ii.  aoes.  escepfi 
'',-  .  "  y.  1..-*  ^f'i-f.^  i-  --.^t  ..-.-^r  V.  >^  ir..*:  i  :»r.j'.TilvJft  ILi  13  zze  oizs&ieL. 

'    '.  -V:."  .'•  \W'f,r-^rr.  '^*v,r.  3.:.\.  ^fcr.-^  a.^.  ir.  ir-i^*.  ^r-ii  fl^i^r  firifr.    Tbe 

r;j;/*:r,f,s;  V/  ;iV/  i*.  j  Ir.rrj.  T'r.i-,  f  .r.r.^'*  1-.  rtAch^i  'r.j  niear^  ■::  rubber  hooe 
t/>  a  va^:  j  jr;j  p ;:/.;/,  ^j*  ^;^-t%-^:ri  ruf,  liT.T,f:\  ar.'i  •.hft  p^-iir.p  i  jsei:  •.acre  ire  twD 
w:i>,h-lyAtWr-,  o.v;  ^//fitairiir.^  hicr.lorlri  -jolution.  tr-e  otrjsr  contiiniE^  sul- 
phuric aci'l. 

To  ij^;  th*:  r:h;irriJ^!r  tlif;  \f,v;fiT  half  of  the  front  is  taken  off,  and  all  the 
maU;ri.'iI  and  in>;t,rijrj)rrritH  t/;  \^:  infA  durin^^  the  operation  are  put  inside; 
in  addition  thcro  is  i,lixcM  in  a  corner,  out  of  the  way,  a  dish  of  unabked 
liino  and  a  quantity  of  formalin-permanganate,  or  formalin-magnesiuai- 
Kulphato  mixture. 

It  M  the  custom  to  ilirow  a  quantity  of  some  antiseptic  fluid  into  tbe 
kIov(>m,  m  that  if  it  nhould  hafjfK:ii  that  there  is  a  little  opening  in  one  of 
ttuMn,  there  will  l>e  no  danf^er  of  live  germs  getting  upon  the  hands. 
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The  removable  front  is  then  put  on  and  screwed  down  tightly;  the 
vacuum  pump  is  started — on  account  of  the  resistance  offered  to  the  entrance 
of  air  by  the  cotton  filter  there  is  a  slight  negative  pressure  inside  the  cham- 
ber. If  it  should  happen  that  there  are  any  small  cracks  about  the  chamber, 
air  will  be  drawn  in  at  these  openings,  thus  obviating  any  danger  of  the  ba- 
cillary  dust  being  forced  out,  when,  for  instance,  the  gloved  arm  is  thrust 
suddenly  into  the  chamber. 

After  the  work  has  been  completed,  the  product  to  be  kept  is  sealed  up. 
The  formalin  mixture  is  poured  upon  the  lime,  and  both  the  vacuum  pump 
and  the  air-filter  box  are  closed.  Sufficient  formalin  gas  is  generated  to 
destroy  exposed  living  organisms  within  the  chamber. 

The  next  morning  the  air-filter  is  opened  and  the  vacuum  pump  started 
in  order  to  remove  the  formaldehyd  before  the  chamber  is  opened. 

The  advantages  this  chamber  has  over  the  usual  devices  for  handling 
dried  masses  of  virulent  organisms  are  quite  obvious.  In  some  laboratories 
it  is  customary  to  use  the  ordinary  hood  with  a  current  of  air  constantly 
carrying  the  powdered  material  away  from  the  operator,  but  hoods  do  not 
always  work,  and  if  the  old  law  "what  goes  up  must  come  down"  applies 
to  bacteria,  there  would  seem  to  be  some  danger  to  the  immediate  neighbor- 
hood from  such  a  method. 

With  the  chamber  just  described  the  operator  is  absolutely  protected 
and  all  the  effluent  is  sterilized.  The  chamber  may  be  used  not  only  for 
handling  tubercle  bacilli,  but  also  for  handling  dried  tuberculin  and  other 
dangerous  biological  or  chemical  substances.  Modifications  to  suit  special 
requirements  readily  suggest  themselves. 

It  would  seem  strange  if  nothing  of  the  kind  has  been  devised  for  this 
purpose  heretofore;  if  it  has,  however,  the  writer  is  ignorant  of  it. 
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SECOND  DAY.    MORNING  SESSION. 
Tuesday,  September  29,  1908. 

CHANNELS  OF  INFECTION.  PREDISPOSITION. 

LATENT  INFECTION.  HEREDITY. 


The  Section  was  called  to  order  by  the  President,  Dr.  William  H.  Welch, 
at  half-past  mne. 


ON   THE   CHANNELS    OF    INFECTION   IN    PRIMARY 
PULMONARY   TUBERCULOSIS. 

By  N.  Ph.  Tendeloo, 

Leyden. 


Many  attempts  have  been  made  to  determine  which  are  the  most 
frequent  channels  of  infection  in  pulmonary  tuberculosis.  All  agree  that 
primary  aerogenous  infection  occurs,  as  well  as  primary  hematogenous, 
namely,  hereditary  pulmonary  tuberculosis.  But  while  some  assert  that  a 
primary  hematogenous  pulmonary  tuberculosis  may  arise  by  intestinal  in- 
vasion of  bacilli,  others  deny  it,  maintaining  that  a  pulmonary  tuberculosis 
of  enterogenous  origin  is  always — perhaps  with  extremely  rare  exceptions 
— secondary,  and  preceded  by  an  intestinal  tuberculosis  or  a  tuberculosis 
of  mesenteric  lymph-glands. 

The  relative  importance  of  the  possible  routes  of  infection  has  been 
studied,  in  different  animals,  under  varying  conditions.  It  seems,  accord- 
ing to  some  investigations,  that  the  guinea-pig  is  more  easily  made 
tuberculous  by  aerogenous  than  by  enterogenous  infection.  But  it  is 
very  doubtful  if  the  circimistances  of  human  life  ever  correspond  to 
the  conditions  of  the  experiments  on  animals.  So  here,  as  in  every 
other   inquiry,    experiments   with    animals   show  us   what    is   possible, 
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what  must  happen  under  certain  CLTCurajstances  with  eertaio  animalSj  but 
t  hey  can  never  teach  us  that  it  is  so  in  man> 

Besides  these  experiments  reisearches  have  been  made  of  bscteriologicalj 
clinical,  social,  statistical,  and  anatomical  nature-  It  is  not  my  intention 
to  speak  on  them  ail.     I  Uke  only  to  make  some  remarks. 

By  bacteriological  researches  there  are  found  some  varieties  of  Bacillus 
tuberculosis  in  human  sputa  and  in  human  tuberculous  tissue.  Many  in- 
vestigators maintain  that  a  human  pulmonary  or  other  tuberculosis,  caused 
by  the  ao-caUed  "bovine''  bacillus,  must  be  of  enterogenous  origin,  as  this 
bacillus  must  come  from  cattle,  while  an  infection  by  the  so-called  ''human" 
variety  may  be  of  different  origin. 

At  first  sight  this  seems  rational.  But  on  reflection  we  find  that  the 
premise  that  the  bovine  bacillus  must  come  from  a  cow^  and  an  infection  by 
it  must  be  enterogenous,  is  not  sufficiently  supported  by  experimental  and 
other  researches*  Even  if  w^e  should  admit  that  we  are  able  to  surely 
distinguish  human  and  bovine  bacilli,  the  question  is  not  yet  answered, 
how  long  the  bovine  baciUus  keeps  its  properties^  while  growing  in  human 
tissue.  In  other  words,  it  m  not  proved  that  the  bovine  bacillus,  if  remain- 
ing some  time  (how  long?)  in  human  tissue,  loses  its  own  properties  and 
takes  those  of  the  human  variety.  The  experience  that  the  bovine  bacillus 
is  sometimes  found  in  tuberculous  human  tissue  does  not  show%  as  some 
suppose,  that  this  bacillus  came  from  a  tuberculous  cow  into  that  human 
tissue.  It  teaches  us,  on  the  contrary,  that  the  bovine  bacillus  can  remain 
a  long  time  in  human  tissue,  growing  in  it  and  making  changes  in  it^  with- 
out losing  its  bovine  characteristics.  Why  should  it  alter  these  character- 
istics instantly  after  entering  from  a  human  body  into  another  human  body? 

The  question  is  not  yet  answered  whether  passages  through  human 
tissue  are  able  to  change  the  bovine  bacillus  into  the  human  type;  and, 
if  they  cEm,  how  many  passagies  are  necessary  for  this  change?  One  pas- 
sage apparently  is  not  sufficient.  Without  having  proved  that  a  second 
passage  through  the  human  body,  that  is,  that  the  abode  in  a  second  human 
body,  always  performs  in  the  bovine  bacillus  the  change  of  the  bovine  into 
human  characteristics,  the  premise  b  wholly  arbitrary  that  bovine  bacilli, 
found  in  tuberculous  human  tissue,  should  have  come  from  a  tuberculous 
cow.  Without  that  proof  it  seems  equally  probable  that  those  bacilli  came 
from  another  tuberculous  man,  and  that  this  man  again  was  infected  by 
another  man,  and  so  on.  If  tubercle  bacilli  of  the  most  characteristic  bovine 
type  are  found  in  man,  it  does  not  follow  that  the  next  precedmg  host  of  this 
bacillus  must  have  been  a  cow.  It  may  have  passed  through  a  number  of 
men  without  losing  the  bo\ine  characteristics.  We  have  no  right  to  make^ 
without  more  data,  any  deduction  as  to  the  source  of  bovine  bacilli  found  in 
tuberculous  human  tissue,  before  we  know  how  many  passages  through  the 
human  body  Bie  necessary  to  change  the  bovine  into  human  pecuUarities, 
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It  will  scarcely  be  possible  to  determine  this,  but  this  difficulty,  however 
great  it  may  be,  is  not  able  to  alter  the  postulates  of  logic. 

We  must  remark  here  that,  even  if  it  were  proved  that  a  certain  number 
of  passages  through  bovine  body  always  changed  the  characteristics  of  the 
human  bacillus  into  bovine  characteristics,  this  proof  would  not  at  all  indi- 
cate that  as  many  passages  through  the  human  body  would  change  the 
bovine  bacillus  into  the  human  type. 

Even  if  it  were  sure  that  the  bovine  bacillus  found  in  human  tissue  came 
last  from  a  cow,  it  is  not  yet  decided  that  the  infection  must  be  enterogenous. 
Cows  cough  and  may  infect  one  another  by  coughing.  So  also  a  human 
being  might  be  infected  by  inhalation  of  bovine  bacilli  floating  in  the  air 
near  a  tuberculous  cow,  apart  from  other  possibilities. 

I  think  that  all  researches  of  that  kind  have  not  answered  the  question 
of  the  most  frequent  channel  of  infection,  and  that  they  can  never  do  it. 

We  must  make  more  direct  researches.  I  mean  we  must  try  to  examine 
most  closely,  on  the  one  hand,  the  daily  social  danger  of  infection  of  mankind 
along  different  channels,  as  Comet  and  Fliigge  did  for  aerogenous  infection; 
on  the  other  hand,  the  first  anatomical  changes  in  the  human  body,  com- 
paring them  with  the  experimental  results.  Such  researches  are  able  to  an- 
swer most  accurately  the  question  of  the  frequency  of  the  different  channels 
of  infection. 

The  question.  Which  is  the  most  frequent  channel  of  infection  in  primary 
pulmonary  tuberculosis?  is  inseparably  bound  to  this  question.  Where  are 
the  first  tuberculous  changes  in  human  body? 

In  opposition  to  the  opinion  of  some  authorities,  we  must  accept  that  an 
exact  complete  post-mortem  examination  in  very  many  cases  will  show 
us  the  channel  of  infection. 

Comet  has  shown,  with  more  than  3000  guinea-pigs  and  rabbits,  that,  if 
bacilli  are  inoculated  in  widely  different  spots  of  the  body,  the  first  tuber- 
culous change  arises  either  on  the  spot  of  inoculation  or  in  the  regionary 
lymphatic  glands.  Many  other  students,  though  expecting  to  find  another, 
have  obtained  the  same  answer,  or,  at  least,  there  was  no  contradiction  to 
Comet,  except  some  few  French  experiments.  Now,  apart  from  experi- 
mental faults,  the  possibility  of  exceptions,  by  anomalies  of  the  lymphatic 
system,  is  not  to  be  excluded,  though  the  rule  is  scarcely  weakened  by  very 
rare  exceptions.    We  will  not  take  these  exceptions  into  account. 

If  at  post-mortem  in  a  human  body  only  tuberculosis  of  one  or  more 
mesenteric  l}anph-glands  is  found,  this  infection  was  enterogenous;  if  only 
tuberculosis  of  one  or  more  peribronchial  lymphatic  glands,  the  bacilli  have 
reached  the  gland  or  glands  through  the  lung,  from  which  organ  the  peri- 
bronchial glands  receive  their  lymph. 

So  in  relation  to  pulmonary  tuberculosis,  the  seat  of  the  first  small 


Fig,  1.— Sliowing  in  a  sdieatatio  way  I  lie  probalvie  locaiion  of  first  f(>r[  in  primary 
iilnitJiTitry  tulternilosis,  the  highest  probability  Ix'bti^ni;  to  the  paravertebral  cmmal 
firl  of  tlie  hnig.  ttie  probabiJities  dimiiujiliiijg  rapidly  in  all  dire(^ti«ua. 


^•- — \^lnjwijjg   uiiiftjriii   ilisitrilHiricin    r>f   puhitonuiy  luben^les  iu  geiierzil   miiiary 

tubernilo^i!!. 
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foci  is  of  great  importance.  It  is  indifferent  whether  there  ia  or  is  not,  at 
the  same  time,  tuberculosia  of  bronchial  lymphatic  glands,  since  tubercu- 
lofflfi  of  these  glands,  without  other  tuberculous  changes  in  the  body,  must 
have  been  caused  by  bacilli  coming  from  the  lung. 

It  has  been  accepted  for  a  long  time  that  pulmonary  tuberculosis  begins 
in  the  apex  of  that  organ.  But  this  is  an  error  that  has  caused  much  con- 
fusion. All  explanations  of  the  primary  pulmonary  tuberculosis,  founded 
on  this  error,  fall  with  it,  as,  for  inatanee,  the  hypothesis  that  pulmonary 
tuberculosis  should  begin  hi  the  apex,  since  the  apical  tissue  is  bloodless. 

Nevertheless,  the  seat  of  the  primary  pulmonary  foci  is  of  deciding 
value.  I  mean  recovered,  as  well  as  not  recovered,  latent  as  well  as  manifest 
foci^  which  we  find  by  post-mortem  examination,  by  inspection,  and  last^ 
not  least,  by  exact  palpation  of  all  the  parts  of  the  lungs. 

Where  do  we  find  them? 

A  primary  tuberculous  pulmonary  focus  often  b^ins  in  the  apex,  but 
also  often  in  other  parts  of  the  lung.  Little  foci  may  be  found  in  all  parts 
of  the  lung,  but  not  equally  frequently.  By  far  the  most  foci  are  found  ui 
the  paravertebral  cranial  part  of  the  lung,  that  is,  in  a  pulmonary  sector, 
dose  to  the  vertebral  column,  cranial  from  the  fifth  rib,  about  between  the 
hilus  and  the  apex,  including  the  apex.  From  here  the  frequency  of  the 
first  foci  rapitUy  diminishes  in  all  directions,  as  is  indicated  m  Fig,  L  This 
statement  is  supported  by  so  many  observations  that  it  is  not  to  be 
doubted,* 

The  physician  who  esjimines  but  the  apex,  and  not  the  paravertebral 
craiual  parts  of  the  lung,  does  not  fail  again  and  again  to  overlook  begin- 
ning  pulmonarji-  tuberculosis.  In  children  a  manifest  tuberculosis  begins 
more  frequently  in  the  central  part  of  the  lung  than  in  adults. 

That  great  preference  of  beginning  tuberculosis  for  certain  parts  of  the 
lung  is  of  a  deciding  value  for  our  knowleiige  alxjut  the  most  frequent  channel 
of  infection.  If  we  compare  numerous  cases  of  typical  general  miliary 
tuberculosis,  we  find  in  all  parts  of  the  lung  equally  numerous  tubercles, 
whether  the  case  is  acute  or  chronic.  In  Fig,  2  we  see  an  instance  from 
nature. 

We  must  remark  here  that  in  acute  cases  sometimes  the  tubercles  in 
the  caudal  parts  are  only  to  be  found  by  very  exact  examination,  even  only 
microscopically,  as  they  are  buried  in  h^T^eremic  or  inflamed  tissue,  nearly 
or  wholly  invimble,  I  think  that  this  may  be  a  reason  why  some  researchers 
maintain  that  general  miliary  tuberculosis  prefers  the  cranial  parts  of  the  lung. 
Another  reason  may  be  this:  if  there  are  but  few  tubercles,  they  are  not 
always  equally  disseminated  in  the  lung;  in  some  cases  some  parts^  for 

•  See  my  **  Studlen  liber  die  Ursadien  der  Lungenkraiikhejten,**  Wiesbaden,  1902 
(Bergmaan),  pp»  338  et  seq,^  417  et  seq. 
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instance,  some  cranial  parts,  are  preferred.  But  this  phenomenon  does  not 
prove  that  these  parts  generally  are  preferred  to  other  parts  by  hematogen- 
ous tuberculosis^  as  there  are  other  cases  where  more  tubercles  are  to  be 
seen  in  caudal  than  in  cranial  parts. 

On  the  contrary,  all  the  different  cases  together,  after  calculation  of 
chance,  show  us  that  hematogenous  miUaiy  tubercles  do  not  prefer  certain 
parts  of  the  lung.  This  is  in  perfect  accord  with  the  experimental  results; 
if  we  mject  into  an  ear  vein  of  a  rabbit  very  numerous  bacilli  of  Koch, 
numerous  tubercles  arise  in  the  lung,  equally  disseminated* 

We  conclude:  the  chance  of  a  henmtogenoua  tubercle  is  equal  in  all  the 
parta  of  the  lung*  If  but  one  hematogenous  tubercle  or  other  embolic 
tuberculous  focus  arises  in  a  lung,  this  focus  will  be  found  once  in  a  certain 
part,  in  another  case  in  another  part,  of  that  organ,  and  so  on.  If  we 
collected  cases  of  a  single  hematogenous  embolic  tuberculous  focus  in  a  lung, 
as  numerous  as  the  miliary  tubercles  in  Fig.  2,  and  if  we  marked  the  seat 
of  all  those  single  foci  in  one  lung,  we  should  obtain  a  distribution  like  that 
of  the  hematogenous  tubercles  in  Fig.  2. 

But  if  we  took  as  many  cases  of  single  tuberculous  focus  of  unknown 
origin,  such  as  we  find  by  post-mortem  eimmination,  and  if  we  marked  all 
these  foci  in  one  lung,  we  should  get  a  distribution  very  unlike  that  of  the 
hematogenous  tubercles,  by  far  the  most  foci  being  in  the  paravertebral 
cranial  sector,  and  from  that  part  rapidly  diminishing  in  all  directions. 
Fig-  1  shows  us  this  schematically.  In  the  darkest  parts  beginning  manifest 
tuberculosis  is  found.  In  other  words :  the  preference  of  primar>^  pulmonary 
tuberculosis  for  certain  parts  of  the  lung  is  in  open  defiance  of  a  hematogenous 
origin. 

Now  in  chronic  general  mihary  tuberculosis  the  cranial  tubercles  are 
larger  than  the  caudal.  But  that  phenomenon  has  nothing  to  do  with  the 
localization  of  hematogenous  tubercles,  which  also  in  chronic  general 
miliary  tuberculosis  are  equally  numerous  in  all  parts  of  the  lung.  That 
phenomenon  is  due  to  a  slower  growth  of  the  tubercles  in  the  caudal 
parts,  which  is  caused  by  greater  respiratory  movements  of  the  lymph  in 
the  caudal  than  in  the  cranial  parts,  as  we  will  see  directly.  For  the  virus 
IB  partly  washed  away  by  the  circulating  lymph  as  soon  as  the  tubercle  has 
reached  a  certain  size.  The  greater  the  movements  of  the  lymph,  the 
more  the  tubercle  is  washed  out,  the  less  the  vhiis  can  accumulate,  and 
the  slower  the  growth  and  the  casification  are.  The  opportunity  for 
hematogenous  tubercles  is  equal  in  all  parts  of  the  lung.  The  opportunity 
for  growth,  however,  is  inversely  proportional  to  the  respiratory  movements 
(kinetic  energy)  of  the  lymph:  it  diminishes  from  the  apex  in  caudal  and 
ventral  direction.* 

♦See  my  "Studien/-  pp.  65  et  aeq. 
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How  can  we  now  explain  the  preferenoe  of  primary  pulmonary  tuber- 
culofiis  for  certain  parts  of  that  organ? 

If  we  determine  more  precisely  the  seat  of  the  primary  tuberculous 
foci  in  the  lung,  we  find  them  most  in  peribronchial,  perivascular  tissue,  and 
in  the  wider  parts  of  the  pleural  and  subpleural  lymphatics,  or  in  lymphad- 
enoid  tissuCi  that  iSj  in  places  where  the  respiratory  movements  of  the  lymph 
are  the  shghtest.  These  movements  depend  on  the  respiratory  movements 
of  the  air- vesicles,  which  are  not  equal  in  all  parts  of  the  lung:  those  of  the 
paravertebral  cranial  vesicles  are  the  slightest^  and  from  here  they  increase 
in  all  directions.  That  seat  of  primary  pulmonary  tul^erculosis  which  is 
(by  far)  the  most  frequent  indicates  a  lymphogenoas  origin. 

To  understand  this  it  is  necessary  to  know  on  what  the  growth  of  the 
bacilli  depends. 

The  question,  whether  bacilli  will  grow  In  a  tissue  or  not,  depends  on 
their  number  and  virulence,  on  the  one  hand,  and  on  the  biochemical  pro- 
perties of  the  tissue  with  its  humors,  on  the  other  hand.  Now,  the  number 
of  the  bacilli,  and  the  concentration  of  the  virus  in  a  certain  place,  depend 
not  only  on  their  original  quantity,  but  also  on  the  movement  of  the  fluid 
in  which  they  are.  The  greater  tliis  movement  (kinetic  energy),  the  less 
the  phj'sical  opportunity  for  settling  and  accumulation  of  the  virus;  con- 
sequently the  less  the  physical  opportunity  for  growth  of  the  bacilli  and 
injury  of  the  tissue. 

In  hematogenous  miliary  tuberculoaia  that  opportunity  apparently  in 
all  capillaries  is  equal,  as  the  bacilli  form  emboli  which  in  ail  capillaries 
aeem  to  arise  with  equal  facility.  We  can  see  this  also  by  injecting  most 
minute  color-particles  in  the  ear  vein  of  a  rabbit.  There  is  apparently  no 
reason  to  suppose  that  there  are  deciding  biochemical  differences  of  the 
pulmonary  tissue  in  the  different  parts  of  that  organ.  In  young  or  old, 
previously  healthy  or  sick,  from  all  social  strata,  we  see  an  equal  dissemina- 
tion of  the  tubercles  in  general  miliary  tuberculosis. 

As  the  biochemical  properties  of  the  tissue  do  not  show  deciding 
differences,  we  understand  why  lymphogmouB  tubercles  arise  most  easily 
wherever  the  respiratory  movements  of  the  l>Tnph  are  the  slightest.  In 
other  words,  if  we  should  introduce,  at  the  same  time,  into  all  the  lymph- 
atics of  the  lung,  the  same  number  of  bacilli,  beginning  with  one,  and  if 
w*e  should  increase  the  number  equally,  the  first  infection  would  arise  in  the 
above-mentioned  paravertebral  cranial  parts.  And  infection  in  the  other 
parts  should  follow  the  latter,  the  greater  the  respiratory  movements  of  the 
lymph  are,  for  the  chance  of  lymphogenous  infection  depends  on  the 
physical  opportunity  for  arresting  and  accumulating  the  virus;  that  is, 
that  chance  is  inversely  proportional  to  the  respiratory  movements  of  the 
lymph. 
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For  thiH  reason  in  caudal  pulmonary  tissue  a  tuberculous  focus  develops 
from  a,  larger  quantity  of  virus  than  is  required  in  cranial  tissue,  a  quan- 
tity such  as  may  be  imported  into  caudal  bronchi  from  a  cranial  cavity. 
Then  an  acut^  tuberculous  process  of  large  extent  may  develop  in  caudal 
tissue.     Such  a  quantity  of  virus  is  extremely  seldom  inhaled  by  man. 

For  the  same  reason  a  paralytic  thomx  increases  the  physical  opportu- 
nity for  lymphogenous  infection  in  the  cranial  pulmonary  ti'ssue,  as  in  that 
form  of  chest  the  respiratory  movements  of  that  tissue  are  slighter.  For 
that  reason,  also,  every  formation  of  comiective  tissue  which  does  not  lead 
to  obUteration  of  the  lymphatics  is  able  to  increase  the  physical  opportunity 
for  lymphogenous  infection.  Just  as  in  new-formed  tissue  more  dust-pig- 
ment accumulates,  as  we  see  in  slate-colored  induration,  so  bacilli  accumu- 
late more  easily. 

The  influence  of  the  respiratory  movements  of  the  lymph  is  also  to  be 
seen  in  the  rapidity  of  growth  of  a  tuberculous  focus,  as  we  remarked  above 
in  regard  to  chronic  miliary  tuberculosis.  This  is  one  of  the  reasons  why 
generally  caudal  bronchopneumonic  foci  are  smaller  than  cranial. 

It  may  be  asked  why  non-tuberculous,  especially  acute^  infections  are 
found  in  caudal  parts  of  the  lung.  We  cannot  dwell  here  any  longer  on  the 
channel  of  infection  in  those  inflammations,  but  we  must  confine  ourselves 
to  these  remarks :  If  we  consider  only  those  non-tuberculous  infections  which 
are  bronchol^Tnphogenous,  as,  for  instance,  the  common  fibrinous  pneumonia, 
there  is  but  this  difference:  the  bacillus  of  Koch  grows  very  slowly— about 
ten  to  twelve  times  slower  than  the  bacteria  which  cause  the  non-tuberculous 
inflammations*  The  formation  and  accumulation  by  groT^i,h  of  tubercu- 
lous virus  come  on  more  slowly  than  occurs  with  other  bacteria.  So  the 
physical  opportunity  for  accumulation  of  \4rus  is  less  for  rapidly  growing 
bacteria  than  for  the  Bacillus  tuberculosis.  The  former  grow  better  in 
hyperemic  than  in  bloodless  tissue,  us  experiments  have  taught,  and  there- 
fore better  in  caudal  than  in  cranial  pulmonary  tissue*  Besides,  in  most 
cases  these  infections  are  secondaryi  that  is,  preceded  by  an  injury  of  the 
pulmonary  ti^ue,  which  makes  this  tissue,  peculiarly  caudal  tissue,  hyper- 
emic. 

But  if  we  believe  that  primary  pulmonary  tuberculosis  almost  always 
is  lymphogenous,  we  have  stiU  to  answer  the  question:  Whence  and  how  do 
the  bacilli  come  into  the  lymphatics  of  the  lung? 

Experimental  researches  have  shown  that  hematogenous  tuberculous 
foci  develop  as  emboli;  that  the  bacilli  do  not  leave  the  capillaries  to  enter 
into  the  lymphatics.  But  there  are  three  other  possibilities :  (1)  The  bacilli 
niight  come  from  abdominal  lymphatics;  (2)  the  bacilli  might  come  from 
cervical  lymphatics;  (3)  the  bacilli  might  come  from  the  inhaled  air  in 
the  bronchi  and  air-vesicles. 


CHANNELS  OF  INFECTION. — TENDELOO.  93 

As  to  the  first  possibility,  it  is  not  to  be  accepted  that  the  bacilli 
are  carried  from  the  intestines  into  mesenteric,  and  from  these  into  pul- 
monary, lymphatics.  There  could  be  no  question  about  other  abdominal 
lymphatics.  We  must  not  forget  that  cases  of  primary  tuberculosis  of  an 
abdominal  organ,  and  consequently  of  secondary  pulmonary  tuberculosis, 
are  excluded  here.  But  even  if  there  came  bacilli  from  the  abdominal  into 
pulmonary  lymphatics,  it  were  dubious  whether  these  bacilli  would  reach 
the  cranial  lymphatics.  Taking  all  together,  we  must  reject  this  first  pos- 
sibility. 

Secondly,  it  is  possible  that  bacilli  came  from  the  cervical  into  the  pul- 
monary lymphatics,  either  directly  or  after  having  infected  one  or  more  peri- 
bronchial lymphatic  glands,  and  then  from  these  glands,  by  retrograde 
movement  of  the  lymph,  into  the  pulmonary  lymphatics. 

In  both  cases  it  is  not  to  be  admitted  that  bacilli  would  travel  from 
the  cervical  into  intrathoracic  lymphatics  without  passing,  that  is,  without 
changing,  any  cervical  lymphatic  ^nd.  In  other  words,  even  if  we  should 
accept  one  or  both  possibilities  of  lymphogenous  infection  of  the  lung  from 
the  cervical  lymphatics,  we  could  only  admit  them  for  those  cases  where 
tuberculosis  of  cervical  lymphatic  glands  exists.  In  such  cases,  however,  the 
pulmonary  tuberculosLs  would  be  secondary. 

But  may  it  not  be  tn:»  that  in  many  cases  the  pulmonary  tuberculosis, 
apparently  primary,  is  really  secondary,  following  on  a  cervical  tubercu- 
losis? A  tuberculosis  of  cervical  lymphatic  glands  will  not  easily  be  over- 
looked by  an  exact  post-mortem  examination.  And  in  adults  it  is  but 
rarely  found.    Now  we  will  consider  the  third  possibility. 

It  has  been  proved  by  numerous  experiments  (Comet,  Fliigge,  etc.)  that 
bacteria  floating  in  the  air,  either  in  dry  dust  particles,  or  suspended  in 
minute  fluid  particles,  may  be  inhaled  into  the  bronchi,  bronchioli,  and 
air-vesicles,  where  they  fall  down,  just  like  inhaled  dust  particles.  In  the 
air-vesicles  they  may  be  taken  up  by  the  tissue  and  pass  into  the  lymphat- 
ics, just  as  inhaled  dust  particles.  Then  they  are  driven  away  by  the 
lymph,  and  they  settle  in  parts  of  the  lung  where  the  movement  of  the 
lymph  offers  opportunity  for  it — that  is,  where  that  movement  is  not  too  fast. 
The  rest  of  the  bacteria  or  particles  are  carried  into  the  pleural  or  subpleural 
tissue  or  the  peribronchial  lymphatic  glands. 

If  the  inhalation  of  minute  particles  floating  in  the  air  gave  an  equal 
precipitation  of  them  in  all  the  air-vesicles  of  the  lung,  they  would,  after 
arriving  in  the  lymphatics,  accumulate  most  in  the  paravertebral  cranial 
tissue,  especially  in  the  peribronchial,  perivascular,  pleural,  and  subpleural 
tissue,  that  is,  just  in  the  same  places,  where  by  far  the  most  primary  tu- 
berculous foci  are  found.  The  more  the  lymphogenous  accumulation  in 
these  parts  is  favored,  so  the  precipitation  of  these  floating  particles  in 
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the  paravertebral  cranial  bronchi  and  air-vesicles  surpasses  that  in  other 
localities.* 

So  the  experience  is  to  be  explained  that  primary  tuberculous  bronchitis 
is  found  in  paravertebral  cranid  bronchi. 

Sometimes  the  form  of  the  focus  indicates  a  bronchogenous,  also  an 
aerogenous,  origin.  I  mean  the  bunches  which  tubercles  may  form,  just  as 
in  bronchogenous  metastases  and  primary  bronchopneumonic  foci. 

It  is  not  impossible  that  sometimes  pulmonary  tuberculosis  is  caused  by 
virus,  drawn  in  or  flowing  in  from  the  mouth  or  throat.  But  in  such  a  case 
the  focus  is  to  be  expected  in  the  center  of  the  lung,  near  the  hilus.  It  might 
occur,  but  as  a  rare  exception. 

We  are  led  to  the  conclusion  that  primary  pulmonary  tuberculosis,  in 
by  far  the  most  cases,  is  of  derolymphogenaus  origin. 

A  beginning  focus,  under  certain  circumstances,  may  develop  into  any 
form  of  pulmonary  tuberculosis.  But  we  must  not  lose  sight  of  this:  how- 
ever important  the  scientific  examination  of  the  frequency  of  the  different 
channels  of  infection  may  be,  it  is  indifferent,  from  a  social  point  of  view, 
whether  pulmonary  tuberculosis  is  enterogenous  or  of  bovine  origin  in  5  or 
15  or  even,  if  it  were  so,  in  30  per  cent,  of  cases.  The  main  thing  is, 
that  there  is  an  enterogenous  tuberculosis,  which  may  be  of  human  or  bo- 
vine origin,  and  there  is  a  traumatic  human  as  well  as  bovine  tuberculosis, 
and  there  is  a  hereditary,  and  there  is  an  aerogenous  tuberculosis.  We 
have  to  exert  ourselves  to  the  utmost  to  prevent  all  these  infections. 

♦"Studien,"  pp.  92  et  seq. 


ZUR  FRAGE  DER  INFEKTIONSWEGE  DER  TUBERKU^ 

LOSE, 

Von  Julius  Babtel, 


Es  kann  nicbt  meine  Aufgabe  min,  bei  dieser  Gelegenheit  in  eingehender 
Weise  den  Entwicklungsgang  der  Eintrittspfortenfrage  bei  der  Tuberkxilose 
zu  erortem,  nachdem  dieses  ja  namentlieh  in  den  letzten  Jahren  auf  den 
verBchicdenen  Kongressen  und  in  zahlreichen  Arbeiten  von  benifener  Seite 
in  ausfuhrlicher  Weise  geschehen  iat.  So  will  ich  raich  mit  einem  kurzen 
Riickblick  begniigen  und  dann  sofort  an  das  Referat  meines  Chefg,  des 
Herrn  Prof.  Weichselbaum,  auf  der  VL  Internal lonalen  Tuberkulose-Kon- 
ferenz  in  Wien  im  Jahre  1907  und  meine  bei  dieser  Gelegenheit  veroffent- 
lichten  Leitsatze  anknupfen. 

Wir  wissen,  dass  schon  in  der  Zeit  vor  Kochs  epochaler  Entdeckung  die 
Elintrittspfortenfrage  lebhaft  erDrtert,  Gegenstand  des  WideTstreites  war. 
Ich  erinnere  nur  an  Klebs,  \\  Bollinger,  und  Orth,  dessen  damaliger  Hinweis 
auf  eine  "Latenz'*  der  Tuberkulose  mir  bemerkenswert  erscheint,  wenn- 
gleich  der  damalige  Stand  der  Erkenntnisse  noch  keinen  weiteren  Ausbau 
dieser  Frage  gestattete,  Mit  Kochs  Entdeckung  hebt  ein  Zeitraum  an,  in 
welchem  die  Anschaunng  von  der  ansschliessMchen  oder  fast  ausschliesslichen 
Inhalationsinfektion  fast  zur  allgemeinen  GeltuDg  kam.  Von  Koch  selbst 
betont,  von  Cornet  auf  Gnind  des  ''Lokalisationsgesetzes"  mit  grosster 
Scharfe  vertreten,  von  Flii^e  durch  zaWreiche  eingehende  Experimente 
gestutztp  schien  es  natiirUch,  dass  auch  fast  alle  Kliniker  sich  diese  An- 
achnuung  xu  eigen  machten,  umso  mehr  als  der  Obduktionsbefund  mit  der 
BO  ul^eraus  haufigen,  vorherrschenden  und  auch  isolierten  Tulx^rkuiose  von 
Bronchiallymphdriisen  und  Lungen  einwandfrei  die  Kette  der  Beweise  zu 
Bchliessen  schien*  Und  gerade  von  pathologisch-anatomischer  Seite.  von 
Orth,  fallt  in  diese  Zeit  der  Hinweis  auch  auf  die  Bedeutung  einer  metasta- 
tiachen  LokaUaation,  besonders  im  Bereiche  der  so  haufig  erkxankten  Lungen. 
Fast  als  eine  natiirliche  Reaktion  erscheint  es  mir,  wenn  dann,  ausgeidst 
durch  die  bekarmten  Ausfiihrungen  v.  Behrings,  sich  zahlreiche  Stimmen 
erhoben,  welche  mehr  oder  weniger  apodiktisch  auf  die  grosse  Bedeutung 
auch  der  Futterungs-Infektion  hinwiesen.  Uns  sind  ja  die  Anschauungen 
von  Calmette,  Schlossmann,  der  Schuler  von  Heller  und  Hueppe,  von  Kovacs, 
von  Ravenel  bekaimt< 
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In  cfieser  Zeh  nun  hat  Wdchsdbaum  in  sdn^n  Institute  in  Wien  die 
InaLngnfoalmie  d^  Tuberkulosefrage  uberhaupt  und  im  Speiiellen  d^ 
Ejntrmspfortenfrage  ang^^egt,  und  haben  j^ie  Arbdten  ihien  Anfang  ge- 
nommpn,  ikber  deren  Ergiebniase  ich  jetzt  beriditen  wilL  Se  wurdoi  von 
Wiaebselbaum  und  mir,  von  mir  alldn,  und  mit  Hilfe  mdn^  Mitaifodto*, 
Bftrfirarh.  Hartl,  Herrmann,  Neumann,  Spieler,  und  Stdn  durchgefuhrt  und 
ffroastenteSs  berehs  ver^entlicfat. 

Ak  TOD^tbsi  enrahnenswertes  Ergebnis  dieser  Untersuchungen  ver- 
gtrhneiAdcn  Xachweisdner  ''LatenivonTuberkdbaziIl»iinanschanend 
mtwriaderten  Qrganen,  ^Kziell  in  L3rmphdrusen/'  welch^  Nachweis  mir 
isi  Fotterungsexperiment  am  Kaninchen  gdang  und  den  Wdchsdbaum  und 
idi  in  Uberenisunmiung  mit  den  frubera:!  und  spateren  Befunden  von 
KaEbie.  M^el^iren  und  Macconcey,  Harbitx,  Rosenberger,  Ipeen,  Goodale, 
RabiDovitacfar  Web^  und  Baginskr,  Gaffky  und  Hess,  sowie  Calmette  auch 
fcr  den  Menscfaen  erbrachten.  Im  Tiefezpmment  gelang  mir  foner  d^ 
Xa4!hwc£s.  dasB  one  solche  Latenx  auch  von  langercr  Dauo-  son  krane  und 
habei  Weiehaelb&um  und  ich  dieses  auch  fur  den  Meoschen  als  wahrschdn- 
Eeh  anncommen.  ]likro6ko{Msch  liessen  Lj-mphdrusen  in  dieson  Stadium 
der  Tiibeiciiloee  lecfi^ch  mehr  oder  wauger  au^g^[)ragte  hypeqdastische 
Wacfcemns  do"  Lymphoiytcn  erkennen  odw  waren  ^'anschdnend"  unver- 
andifft.  xdgten  also  fur  dne  Diagnose  auf  Tuberkulose  durchaus  uncharak- 
ter^dsche  BQder.  Ich  beadchnete  diese  Tuberkuloeeform  als  ''lymphc^e 
TdberkiLkiee'' — and  iwar  wenigor  in  dcs  Wortes  etymrfogischM'  Bedeu- 
tuzL^,  iLs  im  Same  dner  durch  dngewandote  TuberkdbaiiD^i  hoiror- 
fKTifenen  aDenimgs  uncharakt^istiscben  Veranderung.  resp.  dnes  gleichcr- 
wissR  b^gdingten  Zostandes.  wie  ja  dn  ahnlich^  Sprachgebrauch  schon 
bexizilcri  ie-  p3no€enen  Infektion  herrscht.  Dabd  stdlte  ich  die  "  lymphoide 
T^b^-xzl'-ye^"  als  erstes  Stadium  der  "manifesten"  Tuberkulose,  d.  L  d» 
?ceii£iK!'rjen  Tuber kelbfldung  ab  dem  Endstadium  gegenuber,  wie  Comet 
n^irii  VirchoTT  bd  •ier  pyogenen  "Scrofuloee"  der  Lymphdrusm  das  erste 
••hTTerclistifcbe"  Stadium  vom  Endstadium.  dem  Absaess  unterschied, 
fir  iie  uib«rk:iIot=e  Scroraloee  aUerdings  lediglich  die  EntwicUung  des 
•cezif^ben   Tuberkds,   die   "manifeste"  Tuberkulose   anerkannt   wissen 

Weriere  Beobachtungen  einw  Ausbeilungsmoglichkeit  der  Tuberkulose 
id  S*a*ihiin  lymphoider  Latenx  fuhrte  natuigemass  lur  Erkenntnis  der 
•'Schutzwirkimg  spezidl  des  iymphatisch^i  Gewebes  gpgeniiber  dner  tuber- 
kirltsen  IrJektion."  in  dem  es  in  der  Folge  gdang.  eine  die  Mrufeni  von 
Tuber kelbAJJlIen  iT>-pus  humanxis  imd  bovinus)  abschwachende  und  schliess- 
Ech  auch  aufbebende  Wirkung  des  h-mphatischen  Gewebes  und  dann  auch 
anderer  Orcine  und  aus  solchen  bereiteter  Stc^e  lu  enrdscn.  Auf  dieser 
Grai'iLi^e  warden  nun  mehr  '"ImmunLsierungsvei^ucbe"  in  mannigtacfaer 
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Variation  von  Immunitat  tind  virulenter  Infektion  aufgebaut,  welclie 
folgende  Resultate  ergaben: 

**Uberenipfindlichkeit  wie  erhohte  Resistenz  und  endlich  auch  voile 
ImmuniLat  gegen  eine  vimlentye  Infektion; 

'*Ausheilungs\'organge  in  manifest  tuberkulos  veranderten  Organen- 
Cirrhose  der  Leber,  Bindegewebsneubildung  in  Impfiiifiltraten,  Lyrnphdriisen, 
und  Lungen; 

"  Vorherrschende  manifeste  Tuberkulose  der  Lungen  bei  erhohter 
Resistenz  wie  bei  Uberempfindlichkeit  gegenuber  \irulenter  Infektion; 

"Auch  die  isoliert^  manifeste  Tuberkulose  der  Lungen  l>ei  metastatischer 
Infektion  von  entfernt  gelegener,  anscheinend  unveranderter  Eintrittsp forte, 
sowie  auch  unverandert^n  regionaren  IjTnphatiselien  Apparat  der  letzteren 
bei  Auaschluss  jeder  Gelegenheit  zur  dimkten  Lungeninfektion; 

"Manifeste  Tuberkulose  infolga  Uberempfindlichkeit  bei  bestimmter 
Art  der  lafektion  ohne  manifeste  Tuberkulose  des  zur  Kontrolle  in  gleicher 
Weise  infizierteti  Tieres/' 

So  lehrt  una  das  Experiment  bei  Beachtung  der  Beziehung  von  Immunitat 
und  virulenter  Infektion^  wie  auch  der  Befund  manifester  Tuberkulose  eines 
speziell  disponierten  Organes  ohne  Kenntnis  des  Werdeganges  des  Erkrank- 
ungsprozessea  nicht  so  apodiktisch  sicher  znr  Bestimmung  der  Eintritts- 
pforten,  namentlich  im  Einzelfalle  herangezogen  werden  kann,  also  auch  die 
Tuberkuloae,  wenigstens  beim  Tier,  unter  gewissen  Umstanden  den  Charakter 
der  '*kryptogenetischen"  Infektion  tragen  kann. 

Auf  anderen  Wegen  gelangten  Askanazy,  v.  Belu-ing^  Bongert,  Orth, 
und  Weber  in  mancher  Hinsicht  zu  ahnlichen  Beobachtungen,  wie  Form  und 
Ausbreitung  der  Tuberkulose  bei  wechselnder  Beziehung  von  Disposition, 
Immunitat,  und  Vinilenz  mannigfache  Anderung  erfahrt,  Fiir  die  **Yer~ 
haltnisse  der  Humanpathologie"  erseheinen  mix  diese  Beobachtungen  sehr 
wertvoU,  da  sie  nach  der  Anorcbung  des  Experimentes  weit  eher  geeignet 
sind,  eine  verlassliche  Vergleichsbaais  fiir  die  Beurteilyng  der  Entstehung 
und  der  Fonnen,  sowie  des  Verlaufes  der  menschlichen  Tuberkulose  zu 
echaffen,  ak  die  hiezu  wohl  weniger  geeigneten  Impfversuche  mit  virulenten 
Kulturen  an  norraalen  Versuchstieren,  namentlich  dem  fiir  die  Tuberkulose- 
Infektion  jeder  Art  so  empfindliehen  Meerschweinchen,  Und  gerade  Ver- 
suche  letztgenannter  Art  warea  ea  ja,  welche  die  Grundlage  des  "  Ix>kalisa- 
lionsgesetzes"  in  seiner  starren  Form  abgegeben  haben^  wie  e-s  Comet 
aufgestellt  hat,  Ribbert  ohne  Einschrinkung  angewendet  wissen  wiD. 
Erwiigen  wir  unsere  Keuntnisse  iiber  Vorgange  natiirlicher  Immunitat,  wie 
wir  sie  wohl  schoa  als  Gemeingut  betrachten  konnen,  und  ziehen  wir  den 
Vergleich  mit  dem  Resultate  der  Kombination  von  kiinstiicher  Immunitat 
und  virulenter  Reinfektion  im  Experiment  am  Tier,  dann  gelangen  wir 
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aueh  fur  den  Menschen  ohne  Zwang  eu  ahnKchen  Vorstellangen*    Dabei 

konnen  wir  mannigfacbe  Moglichkeiten  in  Erwagung  Ziehen: 

**  Intrauterine  Infektion  mit  ^lanife^tation  des  Krankheitspro^^ses 
schon  zur  Zeit  tier  Geburt  oder  IjTBphoide  Latent  mit  manife^  tuberkuJoser 
Erkrankung  auf  Basis  der  intrauterinen  Iniektion  erst  im  spateren  Alter, 
eventuell  iiber  die  Zeit  der  Kindbeit  und  die  zweite  Wachstumsperiode 
hinaus. 

"Postfetale  Infektion  mit  rasch  anschliessender  Manifestation  der 
Tuberkulose  oder  gleiehfalls  langcre  lymphoide  Lat^n^  mit  erst  spater  aua 
dieser  sich  entwickebader  Bildung  typischer  Tuberkek 

"  Ablaiifen  der  intranterinen  oder  postfetalen  Infektion  schon  im  Stadium 
der  lymphoiden  Tuberkulose  mit  Auslosung  von  Immunitatserscheinungen; 
in  verschiedener  Zeit  nachber  Reinfektion :  entweder  mit  manifester  Tuber* 
kulose,  variabler  Extensitat  imd  Intensitit,  sowie  verschieden  raschen 
Ablauf  der  Entwicklung  und  Riiekbildung,  oder  mit  Freibleiben  von  jeder 
spezifisch  tuberkuloscn  Erkrankung*  Bei  Vorhandensein  von  Uberemp- 
foidlichkeit  und  erbohter  Resistenz,  Neigung  spcztell  disponierter  Organe 
zu  manifester  Tuberkulose,  sowohl  fur  die  primare  als  aucb  fiir  die  meta- 
statische  Infektion,  auch  wenn  die  entfernt  gelegene  Eintrittspforte  mit 
ihrem  regionaren  IjTuphatischen  Apparat  nicht  spezifisch  tuberkulos  veran* 
dert  erscheint/' 

Mit  den  von  Orth  niedergelegten  Anschauungen,  noch  mehr  mit  den 
An^chten,  die  v.  Behring  und  v,  Baumgarten  vertreten,  finden  wir  bier 
mannigfacbe  Beriibrungsptmkte  und  setzen  namentlicb  die  Meinungen  der 
beiden  letztgenannten  Autoren  ja  gerade  eine  Latenz  im  *^ansebeinend*' 
unveranderten  Gewebe  vorauS* 

Wenn  femer  im  ''Futterungs-  und  Inhalationsexperiment  am  Tier^'  die 
verschiedenen  Autoren  iibereinstimmend  die  Uberlegenheit  der  Inbala* 
tionsinfektion  bezuglich  einer  rasch  und  sicher  entstehenden  manifesten 
Tuberkulose  beobachtet  haben,  so  ist  dieses  Resultat  zunachst  nur  ein 
Zeicben  der  besonderen  Empfanglichkeit  der  Lungen  fur  die  direkte  Infek- 
tion durch  Inlialation,  wie  ja  die  spezielle  Dispodtion  des  genannten  Organes 
fur  die  metastatische  Infektion^  also  obne  direkten  Import  des  Erregers, 
bereits  ak  feststehend  angesehen  werden  muss.  So  erscheinen  mir  auch 
Findels  Ermittlungen,  dass  63  per  Traeheam  inbalierte  BaziUen  rasch  und 
sicher  zur  manifesten  Tuberkulose  fiihren,  zu  einem  positiven  Resultat  im 
PutteruDgsexperiment  die  6,000 ,000- facbe  Menge  erforderlich  ist,  in  erster 
linie  auch  nur  als  Beweis  einer  speziellen  Disposition  der  Lungen  ak  des  so 
Iiaufig  erkrankten  Organes. 

Der  Nachweis  femer  von  Tuberkelba«illen  in  den  Lungen  kurz  each 
cxperioienteller  Inhalationslnfektion  auf  natiirUchem  Wege  durch  Neumann 
und  Mieb,  wie  die  Befunde  von  Hartl  und  Herrmann  im  Einklang  mit  den 
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Angaben  fruherer  Autoren,  widerlegten  minachst  nur  die  Anschauung,  nach 
der  ein  Eindringen  von  Krankheitseiregern  auf  direktem  Wege  per  Inhala- 
tionen  bis  in  die  Lunge  unmoglich  ist.  WoUen  wir  aber  auf  die  Bedingutigen, 
wie  me  '*die  naturlichen  InfektionsverhaltniBse*'  schafifen,  aus  diesen  Beob- 
achtungen  bei  kunstlicher  Infektion  einen  Eiickschluss  Ziehen,  so  kann 
dieses  wohl  nur  mit  ganz  beaondeTer  Vorsicht  geschehen.  Mit  Spieler 
habe  ich  gesunde  Mc^rschweinchen  in  einer  Phthisikeru^ohnung  den  daselbst 
obwaltendcn  Infektionsgelegenheiten  ausgesetzt  imd  dann  mit  Beachtung 
der  lymphoiden  Tuberkulose  die  VerhUltnisse  der  naturlichen  Infektion 
etudiert.  Wenn  ein  viertagiger  Aufenthalt  in  der  Wohnung  geniigte,  eine 
allerdings  erst  nach  184  Tagen  totliche  chronische  Meseoterialdrusen- 
tuberkulose  mit  ailgemeiner  miliarer  Ausaaat  zu  erzielen,  so  miissen  wohl 
hiebei  unzahlbare  Tuberkelbazilien  in  den  Darm  gelangt,  aber  weniger  als 
63  Tnberkclbazillen  nach  Findel  direkt.  in  die  Lunge  inhaliert  oder  aspiriert 
worden  seiu.  Trat  femer  erst  bei  siebenmal  so  langem  Aufenthalt  in  der 
Wohnung  erne  chronische  Lungentuberkulose  auf,  welche  dann  allerdingg 
die  Mesenterialdriisentuberkulose  an  Intenaitat  iiberholte,  so  muss  man 
wohl  zum  Schluase  gelangen,  daas  eine  direkte  Ubertragung  einer  rein  ex- 
perimenteilen  Fiitterungs-  oder  Inhalationsinfektion  auf  die  VerhaltnLgse 
des  prakiischen  Lebens  nur  mit  grosster  Vorsicht  und  Reserve  gestattet  ist 

Jedenfalls  kann  man  aus  alien  den  angefiihrten  Beobachtungen  sehen, 
wie  schwierig  und  unsicher  ein  Urteil  iiber  die  Emtrittspforten,  namentlich 
im  EinzelfaUe,  sich  gestalten  kann,  besonders  wenn  sich  ein  solches  Urteil 
ledjglich  auf  den  Nachweis  manifester  Tuberkulose  auf  dem  Obduktions- 
tische  stutzt,  also  bei  der  fast  stets  unbekannten  Geschichte  des  Falles  nur 
ein  Endresultat  desselben  ins  Auge  gefasst  wird.  Daher  ers<;heint  es  mir 
auch  begriindet,  wenn  Weichselbaum  und  ich  seinerzeit  auch  auf  die  Notwen- 
digkeit  des  Nachweises  der  lymphoiden  Tuberkulose  hingewiesen  haben, 
wo  dcherlich  nur  voUstandige  Untersuchungen  zu  weitergehenden  ScWiissen 
eine  Berechtigung  geben  konnen.  Weichselbaum  gelangte  auf  dieser  Basis 
auch  in  seinem  letzten  Referate  zum  Schlusse,  dass,  wenn  auch  die  von 
V.  Behring  aufgerollte  Streitfrage  nocb  nicht  entschieden  ist,  "wir  aber  schon 
jetzt  behaupten  konnen,  die  Futterungs-  bezw.  Deglutitionstuberkulose 
komme  bei  Menschen,  besonders  im  Kindesalter,  viel  haufiger  vor,  als  bis 
vor  kurzem  die  meisten  Forscher  geglaubt  haben." 

In  so  manchen  Ausserungen  aus  letzter  Zeit  finden  wir  nun  tatsEchlich 
eine  gewisse  Annahening  der  gegensitzlichen  Anschauungen.  Sollte  man 
auch  auf  Grund  der  angefiihrtcn  Momente  zur  Anschauung  gelangen,  dass 
die  Unsicberheit  des  Schlusses  in  dex  Eintrittspfortenfrage  nunmehr  eine 
noch  grdssere  sei,  so  kann  ich  darin  einen  Nachteil  nicht  so  ohne  weiteres 
erbUcken.  JedenfallB  tritt  die  Bedeutung  des  Widerstreites  uber  den  Modus 
der  Infektion  im  Einzelfali^ — ob  Fiittemng  oder  ob  Inhalation  wegen  des 
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oft  nicht  bestimmbaren  Effektes  infolge  Aspiration  resp.  D^utition — ^wdt 
mnick  gegenuber  der  Bedeutung  allgemein  hygienischer  Massnahme&y 
vddie  ja  auf  alle  Iiifekti(Mismdglichkeiten  Bedacht  nehmen  muasen. 


Sooftes  of  Infectum  in  Tnbercidosb. — (Bartel.) 

In  «iinn>k  we  are  able  to  demonstrate  in  the  lymph-^ands,  in  additicm 
to  the  manifest  tuberculosis  with  q)ecific  tuberculous  changes,  a  stage  of 
''lymphoid"  tuberculosis  in  which  the  ^ands  show  mainly  lymphocytic 
hyperplasia  or  are  apparently  "unchanged."  The  existence  of  sudi  a 
"Ijrmphoid"  stage  can  be  demonstrated  in  man  also. 

Attempts  at  immunization,  performed  according  to  the  observation  of 
a  possibility  of  a  cure  of  the  tuberculous  infection  in  the  ''lymphoid" 
stag^,  gave  in  combination  with  reinfection  the  following  results: 

"Signs  of  increased  tendency  toward,  then  of  increased  resistance,  and 
finally  of  complete  immunity. 

"Processes  of  complete  cure  in  organs  afflicted  with  'manifest'  tubercu- 
lous change. 

"  Mainly '  manifest'  tuberculosis  of  the  lungs  with  the  bronchial  lymph- 
glands  and  cavities  in  the  lungs. 

"  But  also  isolated  '  manifest'  tuberculous  disease  of  the  lungs,  the  por- 
tals of  entrance  remaining  perfectiy  intact  and  all  opportunity  of  direct 
lung  infection  being  excluded." 

Under  certain  conditions,  therefore,  tuberculosis  bears  the  character  of 
a  "crj'ptogenetic"  infection. 

A  similar  condition  we  must  also  expect  in  the  domain  of  human  path- 
ologj'  according  to  the  laws  of  natural  immunity.  Therefore  if  we  only 
consider  the  signs  of  "manifest  tuberculosis"  during  a  post-mortem  ex- 
amination, we  do  not  have  sufficient  to  act  as  a  reliable  basis  upon  which 
to  judge  the  portal  of  entrance;  we  must  also  consider  the  signs  of 
"h-mphoid  tuberculoas."  As  far  as  we  can  judge  at  this  time,  the  in- 
fection from  pharynx,  stomach,  and  intestines  is  far  more  frequent,  par- 
ticularly during  early  life,  than  has  generally  been  considered.  Of  less 
importance  as  compared  with  general  hygienic  regulations  is  the  constant 
dilute  concerning  the  more  frequent  mode  of  infection,  whether  due  to 
swallowing  or  inhalation,  inasmuch  as  it  is  difficult  to  judge  the  relative 
effects  of  de^utition  and  aspiration. 


After  Dr.  Bartel*s  pap^  the  President  of  the  Section,  Dr.  Welch^  re- 
qiuested  Dr.  Joseph  Denys.  of  Louvain,  Honorary  President  of  the  Section, 
to  take  the  chair.  Professor  Doiys  presided  during  the  two  discussiona 
next  foQowing. 


ETUDE  EXPERIMENTALE   DE   LA  TRANSMISSIBILITE 

DE  LA  TUBERCULOSE  PAR  LES  CRACHATS 

DESSECHES. 

Pak  G.  Kuss, 


Le  danger  de  contagion  tuberculeuse  par  les  crachats  dess^ch^s,  afiirmd 
par  VUlemin  en  1S69,  affirm6  de  nouveau  par  R.  Koch,  d6montr6  par  Comet, 
StrauSp  Nocard,  admis  avec  restrictions  par  C,  Fliigge  a  et^  contests  et  meme 
m6  par  Petersson  (1900),  par  Cad^ac  {1905),  par  Calmette  (1906),  (^3 
trois  aut-eurs  ont  fait  inhaler  k  des  cobayes  de^  quantity  formidables  de 
poussi^res  tuberculeuses  desseche^s  et  ont  constats  que  la  plupart  de  leurg 
animaux  d'expdrience  restaient  indemn^s.  A  la  Conference  de  Vieane  on 
a  pu  affirm^  sans  soulever  de  protestations  '*qu*il  est  tr^s  difficile  de  donner 
la  l\iberculose  aux  animaux  ea  leur  faisant  respirer  des  poussl&res  infectaiits 
Baches/' 

Ces  r^sultats  experinientaux  sont-ils  exacts?  Les  crachats  de  phtisiques, 
dess^ch^s  dans  les  conditions  naturelles  peitvent-ils  ^tre  consider^s  com  me 
ime  source  importante  de  contagion  bacillaire?  Tellea  Bont  les  deux  ques- 
tions dont  nous  avons  abord^  Fetude  experimentale,  en  les  analysant  dans 
leurs  ^l^mentB  fondamentaux. 

L  Pendant  combien  de  temps,  les  crachats  tuberculeuse  dess^ch^g 
conserventrils  leur  virulence? 

J'ai  dtudi4  les  variations  de  virulence  de  crachats  tuberculeux  ^tal6a 
en  couche  mince  sur  des  surfaces  UsBea  (0*20  gr.  de  crachats  frais  sur  une 
surface  de  1  cent,  carr^)^  ou  sur  des  surfaces  absorbantes  (tiipis  de  moquette, 
molletons  de  laine)  et  abandonn^  d  Fair  iibre,  soit  k  robscurite,  soit  k  une 
faible  lunii^re  diffuse,  soit  k  la  lumifire  diffuse  franche  d'une  pi^ce  bien  ^clairfe 

Voici  les  principaux  r&sultats  obtenus. 

A.  Les  crachats  iulicrculeuXj  dessichis  en  amehe  mince  i  rohacurit^t  & 
Pair  libre,  ont,  au  bout  de  12  li  14  jours,  une  virulence  k  peu  pr&s  int^grale- 
ment  conserve, 

Au  bout  de  18  jours,  la  virulence  est  diminufe  dans  une  faible  mesure; 
le  plus  souvent,  k  cette  p^riode,  elle  demeure  encore  coBBid^rable* 

Du  20*  au  30*^  jour,  la  diminution  de  \inilenee  s'accentue  beaucoup, 
au  30"  jour,  la  virulence  n'est  pas  encore  abolie,  maLs  elle  est  devenue  faible; 
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dans  bien  des  cas,  cependant,  avec  des  doses  €Ley6d8,  on  parvient  encore  k 
tuer  le  cobaye  en  trois  k  quatre  mois  avec  des  l&dons  de  tuberculose  nu- 
liaire  g^n^ralis^.  A  partir  du  40-45*  jour,  on  constate  g^ndralement  la 
disparition  de  la  virulence. 

B.  Les  crachats  tyberculetix,  dessicfUs  en  couche  mince  &  la  lundire  diffuse 
d^une  chambre,  subissent  rapidement  une  diminution  de  virulence,  d^jil 
existante  au  3*  jour,  plus  marqufe  au  7*  jour,  bien  qu'i  cette  €poque  on 
determine  encore,  chez  le  cobaye,  des  tuberculoses  g£n&-alis^  k  Evolution 
assez  rapide. 

A  partir  du  10*  jour,  la  baisse  de  virulence  s'accentue  dans  une  notable 
proportion,  variable  suivant  les  cas:  la  virulence  n'est  pas  compl6tement 
perdue  au  15*  jour,  mais  au  20*  jour  elle  est  nulle. 

2.  Au  bout  de  combien  de  temps,  les  crachats  dessech^s  sont-ils  aptes  k 
£tre  reduits  en  poussi&res  fines?    Ges  poussi^res  sont-elles  virulentes? 

Ija  durde  de  dessiccation  ndcessaire  pour  que  les  crachats  puissent  £tre 
facilement  pulvdris^est  extr6mement  variable:  elle  depend  de  la  nature 
de  la  surface  sur  laquelle  les  crachats  sont  deposes,  de  la  temperature  et  de 
rhumidite  ambiantes,  de  Tepaisseur  des  crachats,  etc.,  puis,  la  dessiccation 
une  fois  obtenue,  la  facility  de  pulverisation  est  enti^rement  subordonnd  a 
retat  hygrometrique  actual. 

Duex  notions  capitales  doivent  6tre  retenues: 

A.  Quand  les  conditions  de  dessiccation  sont  favorables,  les  crachats 
se  dessdchent  rapidement,  en  quelques  jours,  et  se  reduisent  avec  facility 
en  poussiftres  fines,  en  particulier  par  le  balayage  et  par  le  brossage. 

B.  n  est  absolument  errond  de  pretendu,  comme  la  fait  Caddac,  que  les 
poussi^res  tr^  mobilisables  de  crachats  tuberculeux  sont  ndcessairement 
des  poussidres  inertes.  Les  crachats  tuberculeux  abandonn^s  k  la  dessic- 
cation dans  un  endroit  peu  6clair6  conservent  une  virulence  considerable 
au  moment  oil  ils  sont  devenus  sufBsamment  sees  pour  6tre  facilement 
r6duits  en  poussiferes  fines. 

3.  Est  il  facile  de  tuberculiser  les  animaux  en  leur  faisant  respirer  des 
poussiferes  virulentes  obtenues  par  la  pulverisation  artificielle  des  crachats 
dessdches? 

J'ai  fait  respirer  des  cobayes  dans  une  caisse  de  152  litres  de  capacity, 
dans  laquelle  je  projetais,  k  Taide  d'un  pulv6risateur,  la  poussiftre  obtenue 
par  trituration  (au  Martin)  de  crachats  tuberculeux,  dess6ch6s  k  Tobscuritd 
pendant  6  jours. 

Les  inhalations  dtaient  d'une  dur6e  de  30  a  60  minutes;  dans  chaque 
experience,  on  pulv6risait  en  totality  1  k  2  gm.  de  crachats  dessdchfe,  en 
ayant  soin  d'6viter  toute  pulverisation  directe  sur  les  animaux.  Dans  tous 
les  cas,  les  cobayes  se  sont  rapidement  tuberculisfe  par  inhalation.  On  ne 
saurait  expliquer  autrement  que  par  des  erreurs  exp^rimentales  les  rdsultats 


Fig.  L — Dispo^tif  adopts  pour  Texp^rieaee  de  balajage, 


% — Apparei)  niKspjratoire  du  Dr.  Tissot  qui  a  sen  I  k  Texpcrietic^e  et  qui  est 

■ndre  les  plus  gninds  sen-ices  daiui  le«  d^infectlons  en  mison  de  la  proteo 
i|u'il  ilorine  aux  opiknteups. 
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n^atifs  obteous  dans  dee  exp^rieaces  similaires  par  Petersson,  par  Gad^c, 
par  Calmette:  comrae  I'avait  affirm^  Cornet^  U  est  extr^mement  facile  de 
tuberculiser  les  animaux  avec  de^  poussi^res  s^ches,  par  voie  d'inhalation. 

Mais  les  experiences  faites  dans  de  telles  conditions,  avec  des  crachats 
artiiiciellenient  pulv<§ri5fe  n*offrent  qu'un  int^r^t  mediocre  au  point  de  vue 
des  conditions  de  la  contagion  naturelle, 

4.  Est  il  facile  de  tuberculiser  les  animaux  en  les  exposant  aux  pous- 
si^res  dues  au  balayag^  de  crachats  tuberculeux  dess^ch^. 

Mes  experiences  ont  ^t^  faites  d'une  part  dans  une  cai-'^se  d'inhalations  de 
152  litres,  d  autre  part  dans  une  chambre  de  30  metres  cubes, 

A.  Experiences  dans  une  caisse  d'inhalationjs  par  brossage  de  tissus 
contatnin^* 

La  paroi  inferieure  de  la  caisse  ^tait  recouverte  d'un  tissu  epab  de  moUe- 
ton,  arrose  de  crachats  tuberculeux  et  abandonn6  &  la  desaccation  natureUe 
a  Tobscurit^  pendant  4,  7,  10,  16  jours, 

Le  broBsage  avait  lieu  a  raide  de  brc^ses  actionneee  de  l'ext4rieur(broaae8 
de  fil  d'acier  et  brosses  de  chiendent). 

Les  animaux  etaient  places  en  dehors  de  la  caisse,  la  t4te  seule  faisant 
eaillte  k  rint^rieur  k  une  hauteur  de  32  centimetres  au-dessus  de  la  paroi 
inferieure. 

Chaque  experience  compartait  une  seule  stance  d'inhalation  de  la  3 
heures,  au  cours  de  laquelle  on  brossait  a  plusieurs  reprises  le  tapis  de  moUe- 
ton* 

Tous  ces  cobayes  se  sont  tubermjlisfe  par  inhalation:  il  n'egt  done  pas 
douteux  que  le  simple  balayage  ou  brossage  de  tapis  contamin^s  suffit  pour 
projeter  dans  Fair^  au  coura  du  balayage,  des  poussi^res  virulentes  euffisam- 
ment  fines  et  suffisamment  I^g^res  pour  etre  aspirees  dans  les  voies  respir^ 
atoires  trds  ^troites  des  cobayes, 

B.  Experiences  dans  une  chambre  de  30  metres  cubes* 

Aux  experiences  d*inhalations  precedentes,  qui  exposaient  les  animaux  a 
une  infection  respiratoire  tr^s  severe,  j'ai  superpose  une  experience  analogue 
a  ^experience  bien  connu  de  Cornet  (Balayage  d*un  tapis  contamine). 

Toutefois  il  faut  ob^rver  que  Comet  s'etait  place  dang  des  conditions 
tr^  speciales,  qui  ne  sont  jamais  realisees  dans  la  pratique:  secheresae 
exceptionnelle  de  Tatmosph^re  (E=^31  a  36%),  precocity  exceadve  des 
premieres  stances  de  balayage  (2*  et  4*"  jours),  exposition  des  animaux  ac- 
cumuies  dans  une  caisse  h  la  projection  directe,  par  le  balayage,  des  par- 
tieules  virulentes.  Dispositif  experimental*  Les  crachats.  repandus  sur 
une  planche  et  sur  deux  tapis,  ont  ete  abandonne©  a  la  dessiccation  pendant 
17,  12  et  6  jours.  La  temperature  de  la  chambre  a  varie  de  15^  a  25'',  I'etat 
hygrometrique  de  88  a  60%:  aucours  de  la  seance  de  balayage,  la  tempern^ 
ture  etdt  de  23**,  rhumidit^  relative  de  70%»    Pendant  les  12  premiers 


jnnrs.  &b  ebaaJxe  at  re^^  dms  rofaacurh^,  ppndaiit  les  5  dernias,  die  m 

L«  <rxA7«5  ec&iott  digpi^efe^  ai  dhrers  points  d'mie  sor&ee  mimle  de 
3  xecref  de  faraear  i  des  luuiteiirs  mudeams  do  sol  Taittnt  de  75  m  175 

E§  g^ayr^  rvpArt^s  en  ploaears  gronpes,  qui  fnrent  apoafis  le^iecthre- 
mgsiz  tax  ^aaats  saxrantes  de  eontamination. 

BolxTict  et  pi^Unement  de  la  planciie  pendant,  4  mimite&  C^tah  one 
pbzxfaedettpin,  rabot^  de  100x31  cent.;  17  jomsaoparaYant,  250ec.de 
m^AiXs  baoffifSres  avaient  €ti  ftalds  snr  toote  la  surface  de  la  planciie,  en 
eoadxtrkswiDet,  Lejoordobalavage.laplandieayahabsorb^lescrachats, 
et  eeox-ci  forxxiaient,  k  la  surface,  des  laches  lisses  d'apparence  hufleose: 
3  paraiasut  fort  peo  probaUe  qu'un  balayage  de  court  dur6e  pftt  redone 
en  priosaere  ees  tacbes  inchises  dans  le  bois  poreux. 

Pendant  20  minutes,  k  pluaeurs  rqmses,  balava^  et  battage  d'un  ta]xs 
de  QKiqaette  abondamment  oontamiD^  (S^ie  1).  Ce  tajNS  m^surah  153 
X  ^  cent,  et  avait  M  tendu  sur  on  cadre  de  bois.  Les  13*,  12*,  et  11* 
yMxrs  avant  Texp^rience,  on  avatt  ^tal^  a  la  surface,  a  Taide  d'one  spatule, 
cpsfjtl^enueisaeoty  125  cc  de  crachats  badDifi&es,  tout  en  les  mfiangeant  k 
de  la  pcussi^re  fine  recueillie  sur  une  arnxHre. 

Le  jour  de  Texp^rience,  le  tapis  pr^sentait  nettement,  k  la  surface,  des 
trainers  bnDantes  s^bes  et  des  petites  ^cailles  briOantes  adh^entesL 

Pendant  20  minutes,  fl  a  ^t^,  successivement,  bala\i6  avec  un  balai  de 
soridK),  dresE^  verticalement  et  battu  avec  le  manche  du  balai,  puis  balay^  de 
ncKiveau,  puis  battu  une  doni^  fois. 

Pendant  12  minutes  k  plusieurs  reprises,  balayage  et  battage  d'un  ta{Ms 
de  moquette  l^^rement  contamin^  (Series  n)-  Ce  tapis  mdsurait  50  x  110 
cent.  Le  dxi^me  jcrur  avant  Texp^rience,  on  avait  dtal^  a  sa  surface  20  cc 
de  crachats  baciUiflfres. 

Enfin  un  dernier  groupe  de  cobayes  (S6rie  HI)  fut  expos^  successivement 
ao  balayage  des  deux  tapis,  et  aux  pousa^res  soulevto  pendant  la  p^riode 
intercalaire  ^tervalle  de  20  minutes). 

Toutes  tes  precautions  furent  prises  pour  feirttt-  tout  danger  de  con- 
tamination de  Fop^rateur,  des  assistants  ou  des  locaux  avolanants;  Tex- 
p^rience  a  pu  ^re  faite  sans  pnMpitation,  avec  la  s^curit^  et  le  calme  n^ces- 
fluies,  grice  k  Fappareil  respiratoire  du  IK  Tlssot,  qui  permet  de  s^joumw 
pendant  pluaeurs  heures  dans  une  atmosph^  inespirable  (gaz  del^t^es, 
pouflBi^Tes  infectieuses),  tout  en  executant  sans  aucune  g&ne  un  travail 
mHculaire  intensif ;  Texp^rimentateur,  muni  de  cet  appardl  de  sauvetage, 
<latt  reocMnrert  d'une  cagouk  protectrice  avec  vitie  de  mica.  Un  sas  i  air 
srait  M  install^  au  niveau  de  la  fen^tie  pour  introduire  les  coba^-es  dans  la 
duuidire,  ou  les  sartir,  sans  faire  conununiquer  directement  la  chambre  avec 
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rextirieur.  Une  lourde  portiere  prot^geait  la  porte;  lea  fentes  de  la  fen^tre 
^taient  obtur6es  par  des  bandes  de  papier,  Enfin,  apr^  Texp^rience,  la 
cbambre  a  ^l6  d^sinfect^^e  d'lme  mani&re  rigoureuse  par  des  vapeurs  de 
formac^tone  sous  pression,  suivant  le  proc^d^  E,  Foumier  qui  doime^  comme 
nous  nous  en  sommes  assures,  une  s^curit^  complete,  meme  avec  des  crachats 
dessdeh^s,  difficilement  dMnfectables. 

L'exp^rience  a  comport^  plusieurs  phases,  et  utiliad  successivement 
pluaieurs  groupes  de  cobayes:  les  figures  2^  3,  4,  repr^sentent  exactement, 
h  r^chelle  ^j  Ics  places  respectives  occup6es  par  ces  cobayes, 

Cette  experience  a  4t€  institufe,  non  pas  pour  r^produire  exacteraent  les 
conditions  de  la  contagion  naturelle,  mais  pour  ^tudier  le  mode  de  production 
des  poussi^xes  tuberculeuses^  lorsque  des  crachats  de  phtisiques^  lentetnetit 
d^ssech6s  dans  les  conditions  m^mes  de  la  dessiccation  spontan^,  sont  soumis 
pendant  peu  de  temps  aux  actions  traumatisantes  que  se  produi.sent  dans  la 
vie  ordinaire.  Mais,  dans  la  vie  ordinaire,  ces  action  traumatisantes  s*ex- 
ercent  d'une  manito  blen  plus  efficace,  grace  a  leur  r^p^tition  incessante  et  k 
leur  vari^t6. 

Nous  sommes  done  amends  aux  conclusions  suivantes: 

1.  Quand  un  tapis  est  contamin^  par  des  crachats  tuberculeux  desB^ehfia 
re^tfe  virulentSy  un  seul  balayage  de  quelques  minutes,  suivi  de  battage, 
suffit  pour  donner  naissance  k  des  poussi^res  vdrulentes  tr&s  fines,  susoepti- 
bles  de  p^n^^trer  dans  les  voies  respiratoires  profondes  du  cobaye  et  de 
cr^r  une  tuberculose  dlnhalation. 

2.  La  quantity  de  ces  fines  poussi^res  lib^r^  par  un  seul  balayage  est 
tr^  miaime  pai^  rapport  k  la  quantity  totale  des  craehats. 

3.  Ces  poussi^res  sont  projetfies  par  le  balayage  et  le  batage  h  une  distance 
peu  considerable  des  tapis,  mais  elles  sont  suffisamment  fiaes  et  14g^*res  pour 
tester  en  suspension  dans  Tair  pendant  dix  h,  quinze  minutes,  et  pendant  ee 
temps  elles  peuvent  fitre  transport^es  k  distance  par  les  mouvementa  at^ 
jxLosph^riques, 

RfeuLTATS. — Les  deux  cobayes  expos^  au  d^ploiement  du  mouchoir 
(dessiccation  de  25  jours)  sont  rest^s  indemnes;  ce  r^sultat  n^gatif  est,  saas 
doute,  attribuable  k  la  longue  dur^  de  la  dessiccation;  nous  verrons,  plus 
loin,  qu'au  25*  jour  la  virulence  des  crachats  dess^eh^s  k  Tobscuritd  est 
notablement  diminu^* 

Les  six  cobayes  exposes  au  balayage  de  la  planche  (dessiccation  de  dix- 
sept  jours)  sont  rest^a  eux  ausai  indemnes  de  tuberculose;  U  y  a  eu  cepen- 
dant,  au  cours  du  balayage,  projection  dans  Tair  de  particides  bacillif&res  k 
plus  de  140  centimetres  de  hauteur,  car  les  viagt  litres  d'air  aspir^  ont 
laiss^  sur  le  filtre  des  poussi^res  virulentes;  le  cobaye  inocul^  sous  la  peau 
avec  ces  poussi^res,  et  tu^  au  bout  de  deux  mois,  avait  des  lesions  tuber- 
culeuses  en  voie  de  generalisation  viscfirale;  il  est  probable  que  le  balayage 
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»^»  p«s  mis  en  liberty  des  pou8si5res  suffisamment  fines  pour  tuberculiser 
^  c\>)>^T$  par  inhalation. 

Lee  neuf  cobajxs  expos^  au  balayage  et  au  battage  du  premier  tapis 
(aimnteiniiifnl  timlamini  depuis  oruse  A  treize  jours) ,  ont  r^agi  d'une  mani^ 
lite  ^IteKmUative  (Fig.  3). 

Quatri»  d^mtre  eux,  exposds  aux  poussiires  k  ime  petite  distance  du 
Upb.  iuit  contracts  des  tuberculoses  d'intudation  k  Evolution  grave,  en- 
tnitbant  la  niort  en  deux  k  quatre  mois.  Les  cinq  autres,  plao&  k  d'asses 
l^nuKkti^  itbUnees  du  tapis,  sont  demeur^  indemnes.  D  y  a  done  eu  pro- 
^huMkui  de  fines  poussii^res  bacillifdres,  mais  oes  poussidres  n'ont  £t6  pro- 
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Fig.  4  (Echelle  1-30). — Balayage  du  deuxidme  tapis  faiblement  oontamin^. 
n',  premiere  position  du  tapis,  balavd  sur  le  sol. — II'',  deuxidme  position  du  tapis, 
pos^  honzontalement  sur  les  genoux  de  rexp^rimentateur  assis,  pour  le  battage.  — £n 
A,  aspiration  de  71  litres  au  travers  d'un  filtre  a^en. 
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Fig.  5  (EcbeUe  1-30). 
Oobayes  expose :  1"  aux  balayages  du  premier  et  du  deuxiftme  tapis;  V  auz  pous- 
aidres  dinemin^es  dans  I'air  par  les  mouvements  incessants  de  I'operateur  rev6tu  de  la 
oagouk,  pendant  lee  vingt  minutes  d'intervalle  entte  les  balayges  des  deux  tapis. 
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par  inoculation  sous-cutan^  au  cobaye,  une  tuberculose  miliaire  gln^ralis^, 
entralnant  la  mort  en  cent  jours.  En  somme,  ce  tapis,  faiblement  contam- 
I  et  depuis  peu,  balay^  et  battu  depuis  pen  de  temps,  a  donti4  naissance  k 
I  peu  de  fines  poussi^res  baciUif^res  mobilisables. 
Enfin,  les  neuf  cobayes  exposes  au  halnyage  d  au  battage  de&  deux  Utpis 
sont  devenus  pour  la  plupart  tuberculeux  (Fig.  5)j  trob  seulement  out 
6chapp^  h.  rinfection,  Fun  d*eux  {n°  8)  mm  motif  apparent,  lea  deux  autres 
(n**  5  et  n^  10),  en  raison  de  leur  grand  eloignement  des  tapis  et  de  leur  trfea 
jeune  dge  (cobayes  de  125  grammes^  ay  ant  un  courant  innpiratoire  tr^ 
faible  et  des  voiea  respiratoires  tr^s  4troites).  La  predominance  des  con- 
taminations des  cobayes  de  ce  groupe  ne  s'explique  gu^re  par  une  simple 
iperposition  des  influences  auxquelles  out  4te  soumis  les  cobayes  des  deux 
>upes  prdc<5dents;  une  action  suppUmentaire  a  dd  s'exercer,  et  cette 
action  est  repr€8eiit^  tr^s  vraisemblablement  par  lea  remous  a^riens  et  les 
mouvements  atmoEph^riques  provoqufe  dans  Tintervalle  de  vingt  minutes 
qui  a  s^par6  les  balayages  des  deux  tapis;  la  sortie  des  cobayea  reprdsent^s 
Fig,  3,  Tentr^e  dea  cobayea  repr^aentds  Fig.  4,  le  placement  de  cea  animaux 
aux  endroits  qui  leur  ^talent  assign§s  ont  n^cessit^  de  nombreux  mouve- 
nienta  de  rexp^rimentateur  rev^tu  de  sa  cagoule:  Fair  de  la  chambre  a 
m  ainsi  brass^  dans  une  certain©  mesure,  d*ou  dissemination  plus  grande 
des  poussi^res  produites  par  le  premier  balayage,  D'ailleurs  la  cagoule  ne 
Ipouvait,  par  elle-raSmej  transporter  des  poussi^res  mobiles,  car  elle  ^tait 
enduite  de  cire  formant  un  revfitement  gluant. 

La  mobilisation  des  poussi^rea  de  balayage  par  les  remous  atmosphdr- 
iques  suppose  comme  premiere  condition  la  possibUiie  pour  c€»  paussibres 
de  Tester  en  suspensi4}n  quelqiie  kfnps  dans  Vair.  Aussi  avons-nous  entrepria 
des  experiences  pour  ^tudier  ce  point  particulier, 

5.  Les  poussieres  virulentes  produites  et  soulev^es  par  le  balayage  d^un 
tapis  contamine  restent  dies  en  suspension  dana  Fair  aprfes  la  fin  du  balayage? 

Mes  experiences  ont  consists  h  produire,  dans  la  caisse  d'inhalationj  une 
.poussi^re  de  balayage  (avec  des  brosses  de  chiendent),  exactement  comme 
dans  les  experiences  4 A,  mais  en  n'introduisant  les  cobayes  dans  la  caisse 
que  8  ou  10  minutes  apr^  la  fin  du  balayage. 

A  ce  moment,  toutes  les  poussieres  un  pen  grosai^res  S' etaient  d^poser  au 
fond  de  la  caisse:  il  ne  restait  en  suspension  dans  Fair  que  de  fines  granula- 
tions poussiereuses. 

Or,  ce^  experiences  ont  donn6  des  r^sultats  positLfs:  lea  cobayes  exposes 
a  des  inhalations  entrecoupees  des  poussieres  restdes  en  suspension  dans 
Fair,  ont  contractd  des  tuberculoses  d 'inhalation  graves  a  evolution  rapide^ 
entraiimnt  la  mort  en  50  a  70  jours* 

6-  Mecaniame  pathogenique  et  aspect  anatomopathologique  des  tnber- 
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culoses  contract^es  dana  une  atmosphere  de  poussi^res  tuberculeuses  des- 

A»  Ces  tuberculoses  sont  des  tuberculoses  d'inhalation  pures;  la  de- 
glutition de  poussi^re  ne  joue  aucun  r61e  dans  leuf  pathog^nie, 

B*  Leur  rapidity  d*4volution  est  subordonnfe  k  la  virulence  et  k  la 
quantum  dea  poussi^res  inhales,  Ces  Tuberculoses  d'inhalation  sont 
toujour  plus  graves  que  les  tuberculoses  qu*OD  obtient  par  inoculation  sous 
cutan^  d^  poussi^res  contenues  dans  Tatmosph^re  eontamin^,  alors 
m§me  que  la  dose  inocul^e  est  notablement  sup^rieure  a  la  dose  inhalte. 

C.  L' aspect  des  l^ions  varie  suivant  rint^eiisit^  de  Finiection :  mais  dans 
bien  du  caa,  on  obtient  ainsi,  par  voie  exp^rimentale  des  tuberculoses  ex- 
actement  superposables  aux  formes  anatomiques  habituelles  de  la  Tuber- 
culose  infantile  primitive.  (Tuberculose  miliaire  broncho-pneumonique, 
h  foyers  multiples— Tuberculose  ganglio-pulmonaire  primitive  avec 
granulie  terminale — Nodules  d'inhalation  sous-pleureux  avec  ad^no- 
pathie  m^diastine— Foyers  primitifs  cavemulaires — Ad^nopathie  m^di- 
astlne  prMominante,  avec  lesions  pulmonaires  minimes,  entrainant  la 
tnort  par  pneumonie  de  compression  ganglionnaire — Tuberculose  ganglion- 
naire  primitive  du  m^diastin.) 


DISCUSSION, 

Phof,  a*  Calmette  (Lille,  France):  I  do  not  wish  the  impression  to 
prevail  that  I  in  any  way  deny  the  frequency  of  tubercular  infection  by  way 
of  the  respiratory  system^  but  that,  in  the  usual  daily  life*  the  infection  of 
the  digestive  organs  is  predominant.  This  has  been  my  constant  position, 
which  I  msh  to  maintain,  i  e,,  the  predominating  infection  of  the  digestive 
tract  in  the  chronic  clinical  forms  of  tuberculosis.  Bartel  and  Weichsel- 
baum  have  pointed  out  the  so-called  lymphoidal  stage  of  the  bacillar 
infection,  the  tubercle  bacilli  infecting  the  digestive  tract  passing  in 
email  number  to  the  corr^pondiDg  lymph-glands^  where  they  are  held 
for  a  considerable  time^  being,  so  to  speak,  encapsulated  in  the  gland. 
Especially  in  cattle  and  other  animals  such  glands  are  capable  of  infecting 
guinea-pigs  even  after  three  months  of  infection  of  the  original  animal. 
After  this  three  months'  time  the  glands  are  generally  no  longer  infective 
when  injected  into  guinea-pigs. 

When  the  bacilli  enter  through  the  circulation,  they  likewise  penetrate 
the  lymph-glands,  but  here  persist  in  the  glands  indefinitely.  In  the  Behr- 
ing  revaceination  such  bacilli  are  held  in  these  glands  most  persistently, 
There  is  no  sign  of  their  ^Etinction.  The  intravenous  injection  of  bacilli 
infects  glands  of  cattle,  which  cattle  maintain  every  appearance  of  good 
health  long  after  that  gland  substance  when  injected  into  a  guinea-pig 
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6how3  the  infectibility*  This  appearance  of  good  health  may  continue  for 
a  long  time  until  a  sudden  breakdown  of  the  gland  permits  a  general  infection 
of  the  creature,  and  the  general  phenomena  of  baeUlary  invasion  result. 

Infection  of  the  respiratory  tract  is  in  many  cases  undeniable,  as,  for 
instance,  a  nursing  child  absorbing  the  tubercular  infection  from  its  mother's 
sneezing  or  coughing,  but  where  the  respiratory  tract  is  healthy,  its  infection 
by  tubercular  g^rms  would  be  rare^  except  in  cases  of  exposure  like  those  of 
the  experiments  of  Dr.  Kuas,  which  conditions  of  exposure  are  not  those  of 
normal  surroundings*  The  infectious  contagion  of  the  tubercle  bacilli  by 
handshaking,  flies,  soUed  food,  is  far  more  likely  to  infect  by  the  ingestion 
of  these  bacilli  through  the  mouth  and  the  digestive  tract  than  by  any  in- 
fection of  the  respiratory  tract  in  the  conditions  of  every-day  life. 

This  repeated  every-day  reinfection  with  fresh  tubercle  bacilli  is  the 
dangerous  infection  of  tuberculosis.  It  must  be  remembered  that  the  func^ 
tion  of  the  lymphatic  gland  is  not  an  indefinite  one  in  its  duration,  that  a 
time  comes  when  this  functional  arrest  of  the  germs  by  the  gland  ia  over- 
come by  the  constantly  recurring  infections,  and  consequently  the  infection 
of  the  entu-e  organism  results  and  a  chronic  tuberculosis  is  initiated. 

Where  the  respiratory  tract  is  primarily  infected,  it  is  more  usual  to 
have  the  pneumonic — caseous — type  of  pulmonary  infection- 

Prof.  Landouzy  (Paris)  said  that,  in  reading  this  paper,  he  confined 
himself  to  representing  its  author;  that  he  now  wishes  to  speak  for  himself. 

He  indorses  the  ideas  of  Dr.  Calmette,  and  last  year  quite  widely  pro- 
claimed his  position  and  conclusion,  that  it  really  requires  quite  special 
conditions  to  establish  a  primary  infection  of  the  respiratory  tract.  These 
special  conditions  may  be  an  otherwise  induced  inflammation  of  the  mucosa 
of  some  portion  of  the  respiratory  system — a  catarrhal  condition*  The 
good  sense  of  the  ancients  is  weU  shown  in  their  insistence  upon  a  preexisting 
catarrh  to  constitute  an  open  door  to  tuberculous  infection.  The  special 
rdle  of  measles  in  this  connection  was  as  well  known  to  the  ancients  as  to 
UB<  The  typhoid  inflammation  and  other  catarrhs  of  infectious  disease  all 
hinder  an  active  phagocytosis,  and  to  this  degree  facilitate  the  establish- 
ment of  tubercular  infection* 

It  ia  a  weU'known  fact  that  very  few  individuals  that  have  undergone 
tracheotomy  in  their  infancy  ever  reach  an  age  superior  to  twenty  years. 
It  is  statbticaUy  established  by  the  military  surgeons  of  France  that  a  trache- 
otomized  individual  appearing  for  military  service  (twenty-one  years  old) 
is  a  very  great  rarity.  German  statistics  have  also  completely  established 
this  point.  An  explanation  of  this  precocious  death  of  such  individuals 
would  be  found  in  that  the  wound  has  created  in  its  healing  a  zone  of  cica- 
tricial tissue,  totally  devoid  of  any  possibility  of  phagocytic  reaction  and 
consequent  protection  against  invasion  by  the  bacilli. 
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A  large  mass  of  statistics ,  relating  ic  tuberculosis  of  the  larynx,  has 
demonstrated  the  frequent  preexistence  of  syphilis.  The  secondary  acci- 
dents of  this  disease,  commonly  occurring  in  the  larynx,  provoking  lesions 
the  healing  of  which  would  produce  localized  cicatricial  tissue,  a  con- 
sequent lack  of  phagocj-losis,  and  easy  local  infection  by  the  tubercular 
germ,  the  rapid  development  of  which,  at  this  point,  is  the  tubercular 
lai^iigitis* 

Dr.  Mazyck  P*  Ravekel  (Madison,  Wisconsin) :  Experiments  in  animals 
show  the  overwhelming  frequency  of  alimentary  infection.  Tubercle  bacilli 
administered  in  melted  butter  by  stomach*tube  show,  for  instance,  that  three 
hours  after  injection  the  tubercle  bacilli  could  be  recovered  from  the  mesen- 
teric glands.  Injections  of  similarly  prepared  cultures  of  tubercle  bacilli 
injected  directly  into  the  stomach  after  laparotomy  led  to  the  discovery  of 
tubercle  bacilli  in  the  lungs  within  a  few  {three  and  a  halO  hours  after  the 
injection.  Particular  importance  should  be  attached  to  the  work  of  Rabin- 
owitch,  who,  after  occlusion  of  the  esophagus  and  preparation  of  a  gastric 
fistula,  injected  tubercle  bacilli  directly  into  the  stomach  and  found  tubercle 
bacilli  in  nearly  all  the  organs  within  twenty-two  to  twenty-four  hours. 
Aside  from  this  purely  experimental  evidence,  a  number  of  observations 
made  in  cattle  by  the  Wisconsin  authorities  possess  almost  the  value  of  an 
experiment*  It  has  been  shown  conclusively  that  the  spread  of  tubercu- 
losis among  cattle  follows  very  largely  the  distribution,  for  food  purposes, 
of  skim-milk  and  other  creamery  products. 

In  infected  swine  it  will  be  found  that  the  tuberculous  process  almost 
invariably,  that  is,  in  fully  90  per  cent,  of  the  cases,  began  in  the  retropharyn- 
geal glands.  No  one  has  ever  claimed  that  infection  of  swine  occurs  by  the 
respiratory  route,  or  that  the  disease  is  spread  by  secretions  from  the  re- 
spiratory passages. 

All  this  evidence  in  animals,  of  course,  does  not  negative  the  occurrence 
of  respiratory  infections  in  human  beings.  One  must  take  an  impartial 
view  of  the  whole  problem,  and  be  mlHng  to  agree  that  both  channels  of 
infection  are  open.  In  animals,  however,  the  alimentary  tract  ^^ms  to  be 
a  more  common  port  of  entry. 


CONCERNING  LATENT  TUBERCULOSIS. 

By  Professor  Francis  Harbitz, 

KriBtiania,  Norway. 


In  our  time  the  view  is  still  commonly  held  that  tuberculoas  observable 
by  clinical  methods  is,  as  a  rule,  a  result  of  an  infection  that  remains  latent 
but  a  comparatively  short  time — from  months  up  to  a  few  years — ^before 
tuberculosis  appears  in  the  child  or  in  the  adult;  and  the  regulations  against 
tuberculosis,  whether  taken  secretly  or  openly,  have,  to  no  small  degree, 
their  starting-point  from  this  idea. 

Recently,  however,  a  doubt  has  arisen  concerning  the  accuracy  of  this 
view,  especially  since  it  has  been  shown  how  extremely  common  tubercu- 
losis is  during  the  years  of  childhood.  Indeed,  some  contend  that  the 
majority  of  cases  of  tuberculosis  are  due  to  infection  in  childhood  or  infancy, 
presupposing  a  very  long  period  of  latency.  The  German  writer,  Dolland, 
has  drawn  such  inferences  from  a  clinical  point  of  view.  Dr.  L.  F.  Flick 
has  also  remarked  that  "tuberculous  infection  takes  place  in  early  life; 
some  throw  off  the  disease  and  become  completely  sterile,  no  doubt;  but 
many  carry  the  microorganisms  through  life,  and  either  develop  the  disease 
in  a  fatal  form,  or  maintain  it  in  a  dormant  condition  in  the  lymphatic 
system." 

A  Norwegian  medical  writer,  Andword,  has  also  repeatedly  and  emphat- 
ically expressed  similar  views  in  his  articles  on  the  subject.  He  argues  from 
the  extreme  frequency  of  tuberculosis  found  by  anatomical  research  in 
persons  of  all  ages,  even  during  the  first  years  of  childhood.  He  contends 
that  fresh  tubercles,  in  development,  can  be  shown  to  exist  in  cases  of  sudden 
death  or  of  death  from  acute  illness,  in  8  per  cent,  to  9  per  cent,  of  the  pop- 
ulation. Thus,  for  instance,  in  a  town  of  210,000  inhabitants,  17,000  would 
be  infected  with  tuberculosis,  and  it  would  have  a  tuberculous  mortality 
of  about  3i  per  cent,  of  the  whole  living  population;  that  is,  about  750 
deaths  from  tuberculosis  per  annum;  and  we  should  conclude  from  this  that 
the  average  duration  of  these  cases  of  tuberculosis  would  be  about  twenty 
years.  He  argues  that,  in  the  majority  of  deaths  from  tuberculosis  among 
adults  (Andword  thinks  about  80  per  cent,  of  the  whole),  the  period  of  in- 
fection must  be  referred  back  to  childhood.  At  the  same  time,  however, 
Andword  believes  that  most  of  the  cases  of  infection  in  childhood  are  cured 
and  acquire  immunity  against  subsequent  infection. 
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The  question  as  to  the  accuracy  of  these  deductions  is  at  present  an  open 
one,  and  as,  during  my  researches  on  tuberculosis  in  children,  I  have  touched 
on  the  latency  of  tuberculosis,  and,^to  come  to  the  point  at  once,  since  I 
do  not  agree  with  the  application,  especially  of  the  results  of  the  different 
anatomical  investigations, — I  wish  to  ac<^ntuate  my  standpoint  in  this 
matter. 

So  far  as  adult-a  are  concerned,  it  is  now  generally  conceded  that  it  is 
possible  to  derQonstrate  tuberculosis^  or  the  traces  of  it,  in  most  people 
(about  40  to  50  to  GO  per  centO^  at  any  rat^,  among  the  people  of  the 
larger  towns.  In  systematic  investigations  during  the  post-mortem  exam- 
inations of  558  adults,  which  I  carried  out  in  Kristiania  during  the  years 
1901-1903,  I  found  tuberculosis  in  about  70  per  cent.,  while  only  about  22 
per  cent*  of  the  deatlis  were  from  tuberculosis j  latent  and  obsolete  tuber- 
culosis among  about  42  per  cent,,  increasing  greatly  in  frequency  with  age; 
and  fresh  virulent  tuberculosis  (in  development)  in  about  5  to  6  per  cent., 
which  corresponds  with  reports  from  other  countries. 

But  tul>erculous  infection  can  also  be  demonstrated  very  frequently 
among  children— far  more  frequently  than  is  generally  supposed.  At  275 
post-mortems  of  children  I  found  tuberculous  infection  in  42  per  cent,; 
in  my  last  series,  in  which  a  systematic  examination  of  the  lymphatic  glands 
with  the  microscope  and  inoculations  was  undertaken,  as  many  as  48.5  per 
cent,  (that  is,  nearly  halO*  The  number  of  infected  eases  increased  rapidly 
with  age,  there  being  about  20  pex  cent,  in  the  first  year  of  life,  26  per  cent, 
in  the  second,  40  per  cent,  in  the  third  and  fourth,  and  as  many  as  80  per 
cent,  in  the  ages  from  five  to  fifteen.  Similar  results,  although  not.  quite  so 
high,  are  found  in  other  countries.  Here  in  America  Hand  found  about 
34,5  per  cent.j  Councilman,  Mallor}',  and  Pierce  found,  among  children 
who  had  died  from  diphtheria,  16  per  cent,  of  tuberculous  cases,  which  is 
considerably  less*  According  to  a  larger  work  from  Vienna,  published 
recently  by  Hamburger,  tuberculosis  was  found  in  40  per  cent*  of  the  cases 
examined,  in  about  17  per  cent,  of  whom  it  was  a  chance  discovery* 

So  far  as  concerns  my  own  experiences  of  tuberculous  infection  among 
children  (in  all,  117  cases  were  investigated),  I  found  that  about  60  per  cent. 
had  died  of  tuberculosis,  while  a  latent  (or,  rarely,  obsolete)  tuberculoas 
was  found  in  16.5  per  cent. ;  or,  if  the  mortality  from  tuberculosis  be  deducted 
therefrom,  about  22  per  cent,,  or  one- fifth  of  the  total  number.  Among  the 
latent  infections  occasionally  discovered,  I  may  mention  the  occurrence  in 
lymph-nodes  of  tubercle  bacilli,  demonstrable  by  inoculation,  apparently  with- 
out concurrent  macroscopical  or  microscopical  changes.  This  has  ^ce  been 
confinned  by  similar  researches  carried  out  by  Weichselbaum  and  Bartel, 
Rosenberger,  Weber,  Baginsky,  Gaffky  (who  found  tuberculosis  in  11  per 
cent,  of  300  children  aged  up  to  thirteen  years,  and  latent  tubercle  bacilli 
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among  11  per  cent,  of  the  remaining  cases),  Goodale,  J.  H.  Wright  and  Smith, 
and  others.  The  correctness  of  the  assumption  that  tubercle  bacilli  may  be 
present  in  relatively  healthy  Ijinphatic  glands  has  been  contested  by  Joesfc, 
who  always  has  a  microscopical  tuberculosis  demonstrated,  and  so  desires  to 
attribute  these  cases^  also,  to  latent  tuberculosis.  Be  this  as  it  may,  these 
cases,  at  any  rate,  increase  the  number  of  latent  infections  in  childhood  to  a 
marked  extent- 

But  what  is  the  agnificance  of  this  latent  tuberculosis  in  children?  Many 
fSBB^  of  latent  tuberculosis  in  chUdrenj  just  as  in  adults,  are  cured-  This 
must  be  kept  in  mind,  and  a  conclusion  drawn  from  a  regular  development 
of  all  these  ciises  is  scarcely  justified.  On  the  other  hand,  we  see  that  a  great 
many  cases  of  tuberculosis,  especially  of  the  lymphatic  glands  of  children, 
remain  for  a  long  time,  from  year  to  year,  either  in  a  single  h^nphatic  gland 
groupt  or,  by  degrees,  enteriog  one  group  after  anothex,  so  that  infection 
during  childhood  simply  continues  in  the  adult.  Many  proofs  of  this  can 
be  produced.  It  is,  for  instance,  an  ordiniury  clinical  experience,  such  as 
hospitals  for  scrofulous  children  give  excellent  opportunities  for,  that  a 
great  number  of  scrofulous  children  are  not  cured— or,  at  least,  only  tem- 
porarily cured — but  die  as  adults,  most  frequently  in  youth,  of  tubercu- 
losis tliat  must^  as  a  rule,  be  referred  to  infection  in  childhood. 

Horoover,  w©  often  see  ii^tano^  of  this  at  autopsy,  when  onc^  we  begjn 
to  search  for  them.  Adults  not  infrequently  (^e  of  tuberculosis,  generally 
affecting  the  lymphatic  glands  or  the  inner  organs;  and,  partly  by  the  aid 
of  information  obtained  from  records  of  the  history  of  iUness,  and  partly 
fitim  the  pnpsence  of  tuberculosis  in  the  h^nphatic  glands,  w*e  are  led  to  the 
conclusion  that  there  has  been  tuberculous  infection  for  a  long  period,  in 
fact,  from  childhood,  and,  to  a  large  extent,  latent.  In  a  series  of  cases  I 
have  been  able  to  establish  the  pr^euce  of  such  a  latency  for  ten,  twenty, 
thirty  years.  However,  these  cases  are — even  when  attention  is  specially 
cBrected  to  them  during  the  post-mortem  examinations — in  the  minority 
among  aU  the  deaths  from  tuberculosb  in  adults.  Thus,  in  the  material 
iliTOstigat^  by  me  only  about  20  per  cent,  of  the  whole  number  of  post- 
laorteina  exhibiial  such  chrome  latent  tuberculosis;  and  anoong  stray 
instances  of  mcwrtality  from  tuberculosis^  even  few^  (^Kmt  10  per  cent), 
but  not  the  m^ority  of  cases  of  tuberculosis  in  adults,  as  h  claimed  by 
soma  aulhora, 

AUhcNig^,  so  far  as  anatomy  h  concerned,  definite  evidence  is  lacUng, 
as  to  tuhertiiio^  carried  on  from  chiltHuxnl,  we  miglit,  neverthde^  thii^ 
that  ixifeciioci  with  tubercle  bacilli  could  remain  and  become  signifieanti 
beoiuse*  per  $t^  ihen^  is  notlung  ag^um^t  the  idea  that  tul^rcle  bacilli  may 
tunatti  almost  unebangiKi  for  a  otuisiiderable  period  (for  insUnoe,  in  ths 
^phatte  i^<ls),  though  living  and  vimlieal.    There  an  aukgoua 
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to  be  found  with  other  inicrobes;  for  instance,  the  leprosy  bacilli,  which 
are  koown  to  live  for  years,  even  decades,  stored  up  {e.  g.,  in  the  ganglion- 
ceDfl  in  the  nerv^ous  systam),  without  either  bacilli  or  cells  showing  per- 
ceptible changes.  Yet  we  are  not  at  present  able  to  produce  any  proof 
that  tubercle  bacilli  behave  in  the  same  way. 

It  is  another  matter  that  a  latent  infection  in  childhood,  of  whatever 
nature  it  may  be  in  other  w^ays,  may  certainly  produce  an  effect  in  the  organ- 
ism,  even  though  the  result  may  not  be  a  tuberculous  inflammation*  In- 
fection received  in  childhood  could  thus  be  assumed,  on  the  one  hand,  to 
produce  a  predisposition  to  a  new  infection  taken  in  adult  years,  and,  on 
the  other  hand,  to  give  immunity  against  new  infection. 

In  the  former  case  a  new  infection^^a  reinfection^^must  take  place. 
At  post-mortems  we  not  infrequently  meet  cases  w^here  we  find  traces  of  an 
older  tuberculous  infection  wliich  has  been  cured,  and,  at  the  same  time, 
fresh  tubercles  having  no  connection  with  these.  Repeated  infections, 
with  considerable  intervals  between,  must  have  taken  place;  but,  whether 
it  happens  that  the  first  infection  has  produced  an  augmented  disposition 
is  a  difficult  matter  to  decide.  Anatomical  evidence  of  this  has  not  been 
procured,  and  experimental  proofs  have  not  been  brought  to  my  notice. 
But  there  is  much  to  support  the  opinion  that  a  tuberculous  infection,  from 
which  recovery  has  been  made^  leaves  its  traces,  occasions  a  certain  debihty, 
and  creates  a  predisposition  to  tuberculosis,  as  well  as  to  other  diseases. 
It  is,  at  any  rate,  certain  that  ttiberculosis  of  the  lymphatic  glands,  recog- 
nized by  clinical  methocb,  after  apparent  recovery,  is  no  triviality,  but  often 
gives  rise  to  a  fatal  galloping  consumption  in  adults,  whether  it  is  to  be  con- 
sidefed  as  a  directly  continued  infection,  or  only  as  a  predisposition  to  new 
infection* 

So  far  as  eoncema  the  supposed  immunity,  which  a  thorough  tuberculous 
infection  in  childhood  might  produce,  it  is,  for  the  time  being,  a  hj'pothesis. 
Of  itself,  it  b  not  very  probable  that  a  little  tuberculous  inflammation 
(e.  gf*,  in  a  lymphatic  gland)  should  produce  immunity  tliroughout  a  long 
life;  still  less  probable  is  it,  so  far  as  concerns  a  case  of  the  so-called  ^*  latent 
tubercle  bacilli,'*  which  certainly  soon  get  absorbed  and  vanish.  Neither 
must  we  leave  out  of  consideration  the  not  infrequent  cases  in  which  traces 
of  repeated  tuberculous  infection  (''reinfection")  are  discovered,  because 
such  cases  certainly  argue  against  immunity  after  infection.  Neither  can 
experimental  work  be  considered  in  support  of  such  assumptions* 

Conclusions,^ — At  present,  anatomical  proofs  are  lacking  to  show  that 
the  majority  of  cases  of  tuberculosis  in  adults  are  due  to  infection  during 
childhood,  with  a  long  period  of  latency  and  continued  slow  tuberculous  in- 
Qammation. 

However,  consadering  the  frequency  of  tuberculosis  among  children,  and 
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the  evidence  of  its  slow  development  through  years  and  evai  decades,  infec- 
tion during  childhood  must  certainly  be  considered  of  great  significance. 

Proofs  are,  at  present,  not  forthcoming  as  to  whether  tuberculous  in- 
fection in  childhood,  with  a  subsequent  complete  restoration  to  health, 
produces  an  increased  predisposition  to  new  infection;  but  ndther  hsTe  we, 
on  the  other  hand,  any  proofs  to  the  contrary. 


DIE    DISPOSITION    DER    LUNGENSPITZEN   ZUR 
TUBERKULOSEN  PHTHISE, 

CDAS  LOKALISATIONSGESETZ  DES  INITIALEN  TUBERKULOSEN 

LUNGENHERDES.) 

By  Dr.  Gael  Haht, 


Der  Kampf  gegen  die  inorderbche  Volkskrankheit,  wetcher  hier  so  viele 
hen'orragende  Manner  fast  aus  aller  Herren  Lander  ssu  genteinaamer  Bara- 
tung  geeigneter  Massnahmen  zusammengefuhrt  hat,  muss  ein  aebr  umfas- 
sender  sein,  Es  gilt  nicht  allein,  den  Tuberkelbazillus  an  der  Verbreitung 
und  Vermehrung,  an  der  Invasion  immer  neuer  Menschen  zu  hindem, 
sondern  unse*  Augenmerk  hat  sich  auch  spe5jiell  in  Hinsicht  auf  die  Tiil>er- 
kulose  Tiaeh  den  allgemem  giiltigen  Ge^txen  einer  wirksatnen  Hygiene  daraui 
zu  ricbten,  kmftige,  gesunde  und  widerstandsfiihige  Menschen  heran- 
zuzichen.  Denn  wir  diirfen  nicht  vergessen^  dass  der  Ausbruch  einer  pro- 
gredienten  tuberkulosen  Lungenpbthise,  welche  ja  die  haufigste  und  fur  die 
Verbreitung  des  tuberkulosen  Virus  gefahrlichste  Form  der  tuberkulosen 
Erkrankung  des  Menschen  darsteUt,  nicht  allein  von  der  Infektion,  sondem 
auch  von  der  individuellen  Disposition  abhangig  ist.  Die  uralte  Streitfrage 
liber  die  Bedeutimg  der  Disposition  diirfte  ja  jetzt,  nachdem  wir  gelemt 
haben,  an  Stelle  der  alien  vagen  und  mystiachen  Begriffe  sehr  reale  ana- 
tomische,  chemische,  funktionelle,  iiberhaupt  biologische  Tatsachen  zu 
setzen,  im  allgemeinen  geldst  sein,  aber  viel^  sehr  viel  Einzelarbeit  wird  noch 
notig  sein,  wollen  wir  in  exakt  wissenschaftlicher  Weise  die  Mannigfal- 
tigkeit  der  tuberkulosen  Erkrankung — soweit  die  stets  variable  Disposition 
des  Individuums  in  Betracht  kommt — verstehen  und  erkl^ren  lernen. 

Das  Studium  aUer  Momenta,  welche  als  disponierende  zu  betrachten  und 
in  Gemeinschaft  mit  der  Invasion  des  Tuberkelbazillus  als  Ui^sache  der 
tuberkulosen  Lungenphthise  zu  bezeichnen  sind,  kann  kein  miissiges  sein. 
Denn^  um  an  ein  Wort  Birch-Hirschfelds  211  erinnem,  *'jeder  Fortschritt 
in  der  Erkenntnis  der  Faktoren,  die  das  Zustandekommen  und  den  Verlauf 
der  tuberkulosen  Lungenschwindmicht  wesentlich  beeinfltissen,  muss  fiir  die 
Bekampfung  der  verbreiteten  Volkskrankheit  Gewinn  bringen,  weil  dadurch 
die  kritiache  Fe^t^tellung  der  Wirksatnkeit  von  Schuts-  und  Angriffsmitteln 
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g^en  Verbreitung,  Festsetzuiig  und  Fortentwickelung  der  tuberkulosen 
InfektioQ  erleichtert  wird/* 

Die  tuberkulose  LungenphthiBe  zeigt  in  ihren  initialen  Stadien  eine 
derart  charakteristische  Lokalisationj  von  diesem  Tj-p  abweicbende  LokaJi- 
sfttionsformen  siod  so  auffallead,  endlich  ist  der  Unterschied  in  erster 
Lokalisation  und  in  Form  der  tuberkoJosen  Lungenexkratikung  bei  Kindera 
und  Erw^achsenen  etn  so  bemerkens^^^erter,  dass  es  nahe  genug  liegt,  um  ein 
kurzes  Wort  zu  gebrauchenj  das  LokalisatioDsgiesetz  des  ersten  tuberknldsen 
Erkrankungsherdes  der  Lungen  zu  studieren.  Die  Hoflfnung,  dass  sich  aus 
solcben  Forschungen  sichere  Sctdiisse  beziiglich  der  Bedeutung  emer  in- 
dividuellen  Disposition  ergeben  werden,  wird  sich  am  Schlusse  dieser  Aubt 
fiiimingen,  wie  ich  hoffe,  in  schonster  Weise  erfiillt  zeigen. 

Da  durch  eine  ganze  AnzahJ  sorgfaltigster  Untersuchungen  festgestellt 
worden  ist,  dass  die  Mehrzahl  der  Menschen  vor  allera  in  den  grossen  Stadten 
und  Industriezentren  tuberkulos  infiziert  wu^d,  aber  nur  ein  relativ  kleiner 
ftozentsatz  an  einer  progredienten  LungenphthiBe  erkrankt  und  stirbt,  so 
erscheint  die  Annalune  einer  individuellen  Disposition,  wiD  man  nicht  in 
der  Wirkung  des  Tuberkelbazillus  allein  die  Erklarung  suchen,  geradezu  als 
ein  Postulate  Betracbtungen  und  Untersucbungen  uber  die  respiratorisch© 
Tatigkeit  der  Lungenspitaen  aUein,  ibre  Blut-  und  LjiDphversorgung,  den 
Ban  ibrer  Bronchien  fiihren  aber  nicht  zum  Ziele,  denn  e^  ergeben  sich  nur 
allgemeine,  fiir  alle  Menschen  in  gleicher  Weise  zutreffende  Verhaltnisse, 
welcbe  das  individuell  so  ausgesprochen  variable  Verhalten  g^eniiber  der 
tuberkulosen  Infektion  nicht  erklaren, 

Nur  eine  Lebre,  welche  vor  nunmebr  zwei  Menschenaltera  W.  A*  FYeund 
mit  wahrhaft  geniaiem  Blick  begriindete,  wird  dem  Lokahsatiansgesetz  der 
tuberkulosen  Lungenphthise  gerecht  und  hat  sich  fur  einen  weiteren  Ausbau 
als  uberaus  fnichtbar  erwiesen,  Auf  dem  Boden  der  noch  heute  giiltigen 
Feststellungen  Freunds  stehend,  konnte  ich  eine  praci^  Lehre  von  der 
EDechanischen  Disposition  der  Lungenspitzen  zur  tuberkulosen  Phthiae 
auistellen  und  neuerdings  in  Gemeinschaft  mit  H  a  r  r  a  s  s  den  \^ersuch  ma- 
chBSit  das  schmerige  und  vielumstrittene  Problem  des  Thorax  phthi^kus  zu 
losen.  Das  Fundament  aller  neueren  Untersuchungen  ist  die  Freund*sch© 
Lehre  von  der  Stenose  der  oberen  Thoraxapertur,  Diese  besagt  etwa  fol- 
g^ndes.  Bei  einer  grossen  An^ahl  jugendlicber,  meist  hereditar  belasteter 
Phthisiker  findet  sich  eine  einseitige  oder  doppelseiiige  abnorme  Kurze  der 
ersten  RippenknorpeL  Sie  beruht,  da  sich  ihre  ersten  Anfange  bb  in  das 
triib^e  Kindesalter  hinein  runic kverf  olgen  lassen,  auf  einer  infantihstischen 
Entwickelungsbemmung,  die  entweder  das  Knorpel  wachstum  dauenid  hemmt 
oder  2u  einem  vorzeitigpn  StiUstand  bringt.  Icifolge  der  abnormen  Kurza 
der  ersten  Rippenknorpel  kommt  es  ru  einer  allgemeinen  Beengung  des 
karteuhenrformigen  Aperturringes  und  des  weiteren  diu-ch  den  unau^aeetit 
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wirkenden  Reiz  der  mit  grosser  Krafi^  well  schwer  auszufuhrenden  inspira- 
torischen  Torsion  dea  verkiiraten  Knorpels  zu  einer  osaifizierenden  Peri- 
chondritis, einer  scheidenformigen  Verknochemng^  welche  schliesslich 
2ur  volligen  UnbewegUchkeit  des  luiorpels  tmd  damit  zur  totalen  Funk- 
tionsuntuchtigkeit  der  oberen  Thoraxapertur  fiihrt.  Denn  da  der  erste 
Rippenknorpel  fcst  und  ungelenkig  mit  dem  Manubrium  sterni  verbtmden 
ist,  kann  die  einzige  fiir  die  obersten  Rippen  mogliche  Bewegung,  die  durch 
die  Axe  des  Rippenhalses  vorgescliriebene  respiratorische  Hebung  utid 
Seakung  allein  mit  einer  inspiratorischen  Spiraldrehung  des  Knorpels  von 
statten  gehen,  deren  Spannung  daim  auch  der  Exspiration  zugute  kommt. 
Bei  der  durch  abnorme  Knorpelkiirze  bedingten  Stenose  der  oberen  Thorax- 
apertur muss  also  das  Gewebe  der  vom  ersten  Rippenring  umschlossenea 
LuBgenspitzen  in  doppelter  Weiae  gesch^digt  werden,  einmal  durch  den 
Dmck  des  verengt^n  Rippenringes  und  zweitens  durch  die  Funktionshem- 
mung,  welche  sich  ja  ganz  gesetzmassig  aus  der  Erstaming  der  Apertur 
ergeben  muss. 

Die  genauere  Analyse  dieter  Schadigungen  haben  erst  Untersuchungen 
der  let^ten  Jahre  gehracht,  welche  zunackat  im  wesentlichen  die  Freund - 
echen  Angaben  bestatigtcn^  dann  sie  aber  auch  erweiterten  und  dem  Ver- 
gtandnis  naherbrachten,  Freund  selbst  ist  noch  ein  eifriger  Arbeit^r  am 
Ambau  seiner  Lehre.  Meine  eigeneOj  seit  Jahren  an  mehreren  hundert 
Pbthisilterleichen  wie  auch  an  lebenden  phthisisch  veranlagten,  nicht  er- 
krankten  Peraonen  vorgenommenen  Untersuchungen  haben  zunachst 
festgestelltj  dass  neben  der  abnormen  Kiirze  der  ersten  Rippenknorpel 
entweder  isoliert  oder  mit  diescr  kombiniert  eine  rudiraentare  Entwickelung 
der  ersten  Rippe  selbst  vorkommtj  die  sicher  eine  primiire,  angeborene 
Anomalie  darstellt.  Die  Apertur  muss  natiirlich  iufolge  dieser  Anonmlieen 
mehr  oder  weniger  stenosiert-  werden*  Allein  diese  Stenosierung  der  oberen 
Thoraxapertur  ist  fiir  gewohnlich  keine  allgemeine,  sondem — sei  es  nun,  daaa 
die  Rippe  direkt  verbildet  ist,  sei  es,  dass  gewisse  Anpassungsbestrebungeu 
zu  emeir  Streckung  ihrer  Form  fiihren — es  kommt  zu  einer  Formveranderung 
der  Apertur*  die  aus  der  querovalen  in  eine  mehr  gradovalej  in  jeder  Hin- 
sicht  an  die  phyiogenetisch  tiefstehende  primare  Aperturform  der  Saugetiere 
eriixnemde  iibergeht.  Das  bedeutet  nichts  anderes,  ala  dass  infolge  einer 
Streckung  der  Rippe^  welche  ihr  einen  steil  nach  vorn  gerichteten  Verlauf 
^bt,  die  seitlich  hinteren  paravertebralen  Au^jbuchtuogen  der  Apertur,  in 
denen  die  Lungenspitzen  sich  entfalten  und  bewegeti,  eine  raumliche  Beeng- 
ung  erfahfen.  Diese  Beengung  und  Abanderung  der  oberen  Thoraxapertur 
wd  deshalb  des  weiteren  noch  bedeutungsvoll  fur  das  umschlossene  Lun- 
genspitzengewebe,  als  die  stenosierte  Apertur,  wie  schon  Freund  festgesteUt 
hat,  ^eine  gcgen  die  Norm  grossere  Neigutig  zur  horizontalen  einnimmt  utid 
damit  die  Spitzenkegel  der  Lungen  an  einer  tieferen  und  daher  grosseren 
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Circumferenz  umfasst.  Dazu  kommt  in  der  Tat  8chliessli€h  infolge  einer 
friih  sich  entwickelnden  scheidenformigen  Verkndcherung  der  Rippenknorpel 
eine  Erschwerung  der  respirato  rise  hen  Funktion  der  Apertur^  die  in  extremen 
Fallen  zur  volligen  Unbeweglichkeit  fiihren  kaan* 

Alle  diese  Beobachtniigen  haben  in^wisclien  ^ahlreiche  Bestiitigungen 
gefunden  und  der  Beweis,  dass  es  sich  bei  diesen  Aperturanomalieen  nicht 
etwa  um  Folgen  der  tuberkulosen  Spit^enphthise,  sondern  um  prim&r 
gegebene,  der  Lungenerkrankung  vorausgehende  Gnmdiibel  handelt,  darf 
als  eiia  bis  iu3  Ein^elne  gefiihrter  betrachtct  werden* 

Sind  nun  diese  Anomalieen  der  oberen  Thoraxapertur  die  Uraache  der 
Spitzenerkrankung,  soweit  der  rfispomtionelle  Faktor  in  Betracbt  komml? 
Das  ist  wohl  mit  Sicherheit  zu  behanpten* 

Es  iat  zunachat  ohne  weiteres  verstandlich,  daas — eine  zur  Korperlange 
im  proportionalen  Verhaltnia  stehende  mittlere  Aperturw^cite  vorausgesetzt — - 
eine  Stenose  dea  ersten  Rippenringes  zu  eincr  Beengung  der  Pieurakuppel 
und  damit  einer  Behinderung  der  Lungenspitzenentfaltung  fiihi-en  mu33. 
Die  znerst  von  Freund  beobachtete,  von  mir  und  anderen  bestatigte,  kei- 
neswegs  iibermassig  seltene  gleichzeitlge  Verkiirzung  der  zweiten  Rippen- 
knorpel, meist  die  Teilerscheinung  eines  allgemein  verengten  Thorax,  tragi 
zur  Beengung  der  Pieurakuppel  ihrerseita  bei.  Die  Entwickelung  der 
Lungenspitzen,  welche  wir  uns  als  erne  vorerst  gesunde,  dem  allgemeinen 
Wachstum  kongruente  vorstellen  diirfen,  muss  zur  Zeit,  wo  die  anato- 
mischen  Schadigungen  am  ersten  Rippenringe  mehr  oder  weniger  plotzlich 
manifest  werden,  sich  eiiiem  absoluten  Missverhaltnis  zwischen  der  ihr 
innewohnenden  Entfaltungstendenz  und  dem  gegebenen  Raume  gegeniiber 
st^hen,  Aber  die  Beengung  der  Lungenspitzen  bei  Stenose  dor  oberen 
Thoraxapertur  findet  in  der  scharf  umschriebenen  Einachniirung  durch  den 
ersten  Rippenring  noch  ihren  besonderen  AusdrucL  Das  Binnenfallige 
Merkmal  ist  die  von  Schmorl  entdecki^  subapikale  Lungenfurche,  die  sich 
entsprechend  der  von  mir  erkannten  Streckung  der  ersten  Rippe  und 
raunihchen  Beeintrachtigung  der  seitlich-hinteren  Aperturausbuchtungen 
an  der  hint^ren  und  seitlichen  Flache  des  Lungenspitzenkegels  zeigt.  Und 
dieser  Druckfurche  entsprechend  finden  wir  als  wertvoUes  gleichwertiges 
Zeichen  der  Kompression  dea  Lungenspitzengewebes  im  Innem  die  von 
Bircb-HirschfelJ  znerst  beschriebene  und  spaterhio  vielfaltig  l>estatigte 
Zusammendrangung,  Abknickung,  Verkriimmung  und  Stenosierung  der 
hinteren  subapikiJen  Spitzenbronchien* 

Es  ist  bejseichnend,  dass  neben  anderen  gerade  diese  beiden  Forscher 
die  erste  LokaUsation  des  tuberkulosen  Erkrankungsherdes  im  Bereich  der 
Druckfurche  und  der  Abknickung  der  Bronchialaste  als  primare  Tuber- 
kulose  der  BronchialscMeimhaut  resp.  der  Bronchialvvand  fanden.  So 
kurz  ich  mich  auch  fassen  muss,  will  ich  doch  diese  Befunde,  welche  auf 
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sorgfaJtigster  DurchmuBtening  einea  grossen  SektionBmaterials  benihen, 
geDBtisch  erklaren.  Die  mangelhafta  EntfaltungsmogUchkeit  der  Lung^n- 
Bpitzen  bedeutet  bereits  an  sich  eine  Einbusse  respiratorischcr  Kraft,  well 
das  Gewebe  anscheinend  in  kalbkoUabiertem  Ruhezustand  verharrtu  Darau/ 
waist  der  rdntgenographische  Befund  von  Sehatten  iiber  den  Lungen- 
Bpitzen  bei  paralytiachem  Tiiorax  hin,  welche  bei  langeren  systematischen 
Atemiibungen  schwlnden.  Denken  wir  nun  daran,  dass  der  abnorm  kurze 
Knorpel  rigider  als  der  normal  entwickelte  ist,  dass  die  damit  gegebene 
Erschwerun^  der  respiratorischen  Bewegung  des  obersten  Rlppenringes 
durch  die  friihzeitig  einsetzenden  \'erkn6eherungsprozesse  weiterhin  selbst 
bis  zur  vSlligen  Bewegungsunmciglichkeit  geateigert  werden  kann^  dass  aber 
bei  Individuen  mit  derartigen  Aperturanomalieen  ganz  unbewusst  sich 
eine  dauernde  Verflachung  der  Atmung  an  der  oberen  Thoraxpartie  ein- 
etellt,  so  vermogen  mi  zu  ermesaen,  wie  deletar  die  Apcrturstenose  wirken 
muss.  Es  wird  sich  nicht  nur  nie  eine  ausgiebige  Entfaltung  der  Lungen- 
spitzen  auch  nur  voriibergehend  ermoglichen,  aondern  entsprechend  den 
Untersuchungen  Birch-Hirschfelds  wird  auch  in  den  Spitzenbronchien  eine 
"tote  Rohrstrecke''  entstehen^  in  welcher  die  Luft  sozusagen  stagnicrt,  wo 
aspirierte  Staubteilchen  und  Bazillen  leicht  liegen  bleiben  und  zu  Ivatarrhen 
der  Schleimhaut  Veranlassung  geben.  Die  Abknickung  und  Stenosierung 
des  Bronchiallumens  muss  ganz  notgedrungen  dazu  beitragen^  dass  die 
katarrhalischen  Sekretmassen  li^en  bleiben  und  so  den  besten  Nahrbodeu 
fiir  Tuberketbazillen  darbieten,  welche  schliesslich  die  Bronchialwand  selbst 
infiiiereo*  Ja,  man  niochte  fast  glauben^  dass  die  Umschniirung  des  Luogeu- 
spitsenkegela  durch  den  starren  funktioosunfahigen  ersten  Ripijenring  die 
Aspiration  infektidsen  Materials  direki.  begiinstigt,  indem  sie  gleichsam  zwei 
Lungenbezirke  von  verschiedener  respiratoriscber,  ganz  besonders  ex- 
spiratorischer  Ivraft  gegen  einander  abgrenzt*  Es  kann  so  leicht  das  eintre- 
ten,  was  Orlh  ohnehin  tiicbt  fiir  ausgeschlossen  halt:  bei  kraf tiger  Exspira^ 
tion  der  unteren  Lungenabschnitte  wird  die  minder^'ertige  Exspirationsluft 
in  die  still-liegenden  Spitzenbezirke  gedriickt,  in  welchen  sie  still  steht  und 
wo  sich  die  in  ihr  enthaltenen  korpuskularen  Eleraente  bequera  absetzen 
konnen.  Die  Erfalirungen,  welche  ich  iiber  Spitzenanthrakose  bei  Stenose 
der  oberen  Thoraxapertur  sammeln  konnte,  scheinen  deutlich  fiir  einen 
solchen  Vorgang  zu  sprechen. 

Oline  dass  ich  diese  interessant^n  Ventilations\'organge  eingehender 
beaprechen  kaiin,  muss  aber  nun  auf  die  weitere  Tatsache  eminentester 
Bedeutung  hingewiesen  werden,  dass  auch  die  Blut-  und  L5rmph€irculation 
bei  Stenose  der  oberen  Thoraxapertur  im  Bereicb  der  Lungenspitzen  schwer 
Iciden.  Denn  aus  bekannten  physikalischen  Ge^tzen  ergibt  sich,  das3 
Blut-  und  Lymphcifculation  in  den  Lungen  von  der  Ventilation  in  hohem 
Masse  abhangig  sind,  ganz  abgesehen  davon,  dass  die  Umschniirung  dm 
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Spitzengewebes  direkt  zur  Kompression  der  durmwandigen  Gefasse  fuhren 
wird. 

So  ergibt  sich  denn  die  Berechtigung  zu  folgenden,  von  mir  aufgestelltea 
Satzen:  *'Die  Stenose  und  Funktionshemmung  der  oberen  Thoraxapertur 
schaflft  in  den  Lungenspitzen  eine  individuelle  Disposition  fiir  die  aerogenej 
hamatogene  und  l>Tnphogene  tuberkulose  Infektioa*  Es  ist  nicht  nur  eine 
giinstige  physikalische  Gelegenheit  zur  Ansiedlung  der  Tuberkelbazillen 
gegeben^  sondern  mit  der  Schadigung  des  Gewebes  entsteht  ein  giinstiger 
Nahrboden,  iii  welchem  die  Bazillen  sich  vermehren  und  ihre  verheerende 
Wirkung  entfalten  konnen, 

'*  Der  Endausgang  des  Existenzkampfes  zwischen  Tuberkelbazillen  imd 
Gewebszellen  ist  in  aUen  Fallen,  raag  es  sich  um  eine  aerogone,  hamatogene 
Oder  lymphogene  Infektion  handeln,  abhangig  von  der  Schadigung  dea 
Lungenspitzengewebes.  Da  nun  die  Blutcirculation,  durch  welche  daa 
Gewebe  ernahrt  wird,  sowohl  direkt  durch  den  auf  dem  Gewebe  lastenden 
Druck  als  auch  indirekt  darch  die  Beebtrachtigung  der  Ventilation  bei 
eiaer  Stenoae  und  Funktionsstorung  der  Apertur  geschadigt  ist,  bleibt  in 
letzter  Hinsicht  die  Widerstandskraft  des  Gewebes  und  der  Endausgang  des 
Kampfes  abhangig  von  den  mechanischen  Verhaltnissen  der  ol^eren  Thorax- 
apertur." 

Bevor  wir  nun  diese  Satze  auf  Gnind  der  klinischen  und  pathologisch- 
anatomischen  Erscheinungsformen  der  menschlicben  Lungentuberkulose  auf 
ihren  Wert  priifen,  wollen  wir  noch  die  Genese  der  Aperturanomali^n 
naherins  Auge  fassen.  Sie  ist,  wie  ich  gemeinaam  mit  Harrass  feststellen 
konnte,  eine  mehrfachej  und  es  crscheint  bedeutsam  genug,  von  vomherein 
primare  angeborene  und  aekundiire  wahrcnd  des  Lebens  erst  erworbene 
Aperturanomalieen,  welche  im  weaentlichen  einer  Stenosiemng  gleich- 
kommen,  z\x  trennen-  Zunachst  besteht  nach  wie  vor  fiir  viele  Falle  die 
alte  Freund^ache  Auffassung  zu  Recht,  dass  es  sich  um  infantilistische 
Hemmungabildungen  handelt,  welche  das  Stehenbleiben  der  Apertur  auf  einer 
fruhen  Entwickelungsstufe  meist  in  Gestalt  der  phyletisch  tiefer  stehenden, 
.  langsovalen  Aperturform  erklaren,  Es  ist  die  geringe  Entwickelungskraft 
an  ersten  Rippen  und  Rippenlmorpeln  nicht  nur  mehrfach  bis  in  das  friiheste 
Kindesalter  hinein  zuriickverfolgt  worden,  sondern  es  weist  auch  die  haufige 
KoinzidenB  mit  anderen  in  gleichem  Sinne  zu  deutenden  Organzust^nden, 
von  denen  viclleicht  die  Hyjxjplasie  des  Herzens  und  arteriellen  Gefass- 
i^stems  am  wichtigsten  ist,  deutlich  darauf  bin,  dass  die  Aperturstenose 
vielfach  nichts  anderes  ist  als  der  Ausdruck  einer  minden^^ertigen  Allge- 
meinkonstitutjon,  w^elche  dem  Individuum  eine  geringe  Widerstandskraft 
im  Kampfe  des  Daseins  verleiht.  Diese  Entwiekelxtngsanomalieen  sind  den 
Gesetzen  der  Vererbung  unterworfen,  obwohl  wir  in  letzter  Hinsicht  noch 
nicht  kiar  die  Relatioaen  zwischen  Keimzelle  und  obere  Thoraxapertur 
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m  erkennen  vennogen  und  ausser  Stande  sind,  anzugeben,  ob  primare 
Keim-  oder  Somavariation  vorllegt,  Ich  mochte  aber  hervorheben,  daaa 
aller  Wahrscbeiniichkeit  nach  diese  Hereditat  keine  streng  spezifische  ist 
in  dem  Sinne,  daaa  sie  allein  auf  tuberkulosar  Verseuchung  der  Ascendent 
beruht,  sondern  dass  iiberhaupt  jede  schwere  Schadigung  der  Keimsub- 
stanzen,  wie  sie  neben  der  allerdings  in  erster  Linie  stehenden  Tuberlculose 
weiterhin  auch  Syphilis,  chronischer  Alkoholismus  und  andere  Noxen 
hervomifen  konnen,  entwickelungshemmend  auf  die  Nachkomnienschaft 
wirken.  Dass  bei  sorgfaltigen  Untersuchungen  aus  dem  Bilde  dea  psy- 
chisch-physischen  Infantilismus  sich  gewisse  Anomalieen  der  oberen  Thorax- 
ftpertur  so  bedeutsam  herausheben,  ist  vielleicht  darauf  guriickzufuhren, 
I  dass  gerade  die  jetzige  Gest^t  der  oberen  Apertur  eine  juuge  phyletische 
Acquisition  als  Folge  des  aufrechten  Ganges  und  freien  Gebrauches  der 
Arme  ist,  welche  noch  kelneswegs  ein  absolut  fester  Besitzstand  des  art- 
festan  Menschen  geworden  zu  sein  scheint. 

Nun  miissen  wir  uns  nur  noch  einer  iiberaus  wichtigen  Tatsache  bewusst 
bleiben*  Die  abnorme  Kiirze  der  ersten  Rippen  und  ihrer  Knorpel  ist  nicht 
in  strengem  Sinnc  eine  angeborene,  sondem  angeboren  ist  nur  die  Kon- 
stitutionseigentumlichkeitj  die  Krankheitsanlage,  die  nicht  schon  zur  Zeit 
der  Geburt  notgedrungen  vorhanden  sein  muss,  vielmehr  fast  ausschliesslich 
erst  im  Laufe  der  Entwickelung,  namentlich  zur  Zeit  der  Reife  in  Erschei- 
nung  tritt  und  durch  daa  Miss\'erhaltnia  der  anatomischen  Korrelationen 
ihre  deletare  Bedeutung  erlangt.  Die  Bedeutung  dieser  sicheren  Fest- 
stellung  wird  sogleich  erheUen. 

Wie  nun  melne  neuen  mit  Harrasa  auBgefiihrten  umfai  greichen  XJnter- 
suchungen,  welche  darauf  gerichtet  %varen,  eine  pracise  Definition  des  ecbten 
Thorax  phthisikus  zu  schaffen,  ergeben  haben,  gibt  es  neben  den  primaren 
Aperturstenosen  nicht  minder  haufige  wahrend  des  Lebens  erst  erworbene, 
Wir  sprechcn  kurz  von  der  skoliotischen  Aperturasymmetrie  und  Apertur* 
gtenoaej  welche  auf  einer  primaren  Skoliose  der  oberen  Bnist^  und  Hals- 
wirbelsaule  beruhen  und  sich  als  statisch-funktioneUe  Anpassungen  an  eine 
primar  erworbene  Anomalie  der  Wirbelsfiule  charakterisieren.  An  diesen 
sekundaren  Aperturanomalieen  sind  neben  der  Asymmetrie  gleichfalls 
Rippen-  und  Knorpclkiirze,  Streckung  der  Rippe,  Beelntrachtigung  der 
seitlich-hinteren  Aperturausbuchtungen  die  hervorstechendsten  und  fur 
ihre  pathogenetische  Bedeutung  massgebenden  Merkmale.  Im  einzelnen 
kann  ich  nahere  Ausfiihnmgen  nicht  machen,  weil  das  viel  zu  weit  fiUiren 
wiirde,  so  beschranke  ich  mich  denn  darauf,  hervorzuheben^  dass  diese  se- 
kundaren  Aperturanomaheen,  die  gleichfalls  wfihrend  dex  Entwickelung  und 
namentlich  ge^en  die  Zeit  der  Reife  zur  Auspragung  kommen,  deshalb  so 
beachtenswert  sind,  well  wir  in  letzter  Lime  ilire  Atiologie  in  der  Rachitis 
und  vor  allem  in  den  Schadigungen  wahrend  der  Schulzeit  zu  suchen  haben* 
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Das  wird  jedem  ohne  weiteres  klar  sein,  der  die  Genese  der  habituellen 
Skoliose  kennt. 

Wenden  wir  nun  unsere  Lehre  von  der  Stenose  der  oberen  Thoraxapertur 
aaf  die  Ejscheinungsformen  der  tuberkulosen  Lungenerkrankimg  an.  Da 
haben  wir  zunachst  als  feststehende  Tatsache  vor  uns,  dass  gerade  zu  der 
Zeit  der  Reife  und  in  den  folgenden  Jahren,  also  zur  Bluteseit  des  Lebens 
<fie  mberkulose  Lungenphthise  besonders  hereditar  belastete  Individuen 
befallt  und  in  verheerender  Weise  jedes  neu  heranwachsende  Geschlecht 
dezimiert.  liegt  es  nicht  nahe  genug,  die  hinlan^eh  bekannte  fast  sprung- 
weise  Steigerung  der  tuberkulosen  E^krankungsziffer  g^en  Ende  des  zwdten 
und  wihrend  des  ganzen  dritten  Lebensjahrzehntes  mit  den  um  diese  Zeit 
za  absolutem  anatomischen  und  funktionellen  Miss\'erhaltnis  fuhrenden 
Aperturanomalieen  in  Zusammenhang  zu  bringen?  Welcher  Art  dies^ 
aDein  sein  kann,  haben  wir  gehort,  und  die  Untersuehung  dnes  grossen 
Leichenniateriales  lehrt,  dass,  wenn  nur  eine  genugend  starke  Infektion 
cintrrr:.  durch  die  tuberkulose  Lungenphthise  alle  Trager  stenotischer 
Apen-jren  ausgemeizt  werden  in  scharfer,  leider  fur  die  Verbesserung  der 
Meiiscbenrasse  kaum  in  Betracht  konunender  Auslese.  Xur  selten  finden 
s*h  bei  sJtcn  Individuen  typische  Aperturstenosen.  Finden  ¥rir  fur  diese 
ArachiU'ir.g  eine  Stutze  schon  in  dem  ausgesprochen  individuellen  Cha- 
rsjTier  der  disponieienden  Konstitutionseigentumlichkeit,  da  ja  immerhin 
irtr.2  fist  alkeiriein  gegebener  Infektion  ein  nur  kleiner  Prozentsatz  der 
trzienes  erkrankt  und  stirbt,  so  werden  wir  des  weiteren  bestarkt,  um 
zlVzz  n  ssgen  cewiss  in  unseier  Ansicht,  wenn  ¥rir  die  Lokalisation  des 
rcin.irK:  tuberkulosen  Lungenherdes  namentlich  auch  in  EDnsicht  auf  das 
liK^iiisiher  des  Individumns  ins  Auge  fassen.  Beim  E>wachsenen  b^innt 
•:5f  rrT'sreiiente  Luiisenphthise  fast  ausnahmslos  in  der  Spitze.  und  ¥rir 
cLtriren  ;i  such  dieses  LokalisatioRss:esetz  erklaren  zu  kdnnen.  liegt  abw 
k^Tf?  Azerr^i^: :r fJie  vor,  sondem  ein  anderes  disponierendes  Moment, 
er.  TriuzLi-  Diirc^te?  z-  B..  so  ist  auch  der  Sitz  des  primaren  tuberkulosen 
Ijzz^zlacrL^.^  ein  iurchaus  at}-pischer.  Gerade  das  merkwunSgje  ana- 
'.:zl^:'zjt  Vrr'rjl:en  ier  Lungentuberkulose  l^i  Diabetes,  auf  welches  bisher 
nur  T.  HiUfezLsnn  und  ich  hingewiesen  haben.  ist  uberaus  lehrreich.  E5n 
IniiTii.un:  nuT  s:enoaer:er  oder  starrer  Apenur  win!  naturlich  auch  ba 
DLi^z^'r^  eizi?  rvpisehe  Sp::xenphthii!e  acqiiirioTen. 

Als  -Triteres  uberaus  wichtiges  Argrunent  fur  iUe  Lehre  der  mechaniscben 
D2fc»:i5iu:n  ier  Lr,u::se2i^:T3Jen  zur  tuberkuli^sen  Phthise  kommt  nun  det 
aZlrrcnr-in  tekannte  Unierschied  der  tuberkulosen  Lungenerkrankung  bei 
TjrvLiihsszrjeTL  uni  bei  Kiniem  hiniu.  Beim  Kinde  finden  Sie  keine  initiate 
Sfri^cnji'hlse,  v^eimehr  vorwies?end  eine  Erkrankung  \»m  Hilus  aus»  in 
osc  minJerKi  Lun^ecabsehnitten.  HionTir  cine  in  jeder  Hinsicht  genu- 
geckie  ErkLirunz  ru  ceben.  unbeschadet  dear  Entsclieiduiig;^  ob  aerogene» 
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hamatogene  oder  lymphogene  Infektion  vorliegt,  ist,  wie  ich  glaube,  mir 
aUdii  bisher  auf  Gruad  meiner  Lehre  gelungen.  Beim  Kinde  esdstiert  die 
Dispodtion  zur  tuberkulosen  Spitzenerkrankung  noch  nicht,  aus  melireren 
Gtiindea:  Die  Natur  der  diaponierenden  Aperturanomalieen  bedingt  es, 
dass  in  Mhen  Lebensjahren  die  anatomischen  Miss\'erhaltmase  keine 
auEFallenden  Hein  konnen,  sondem  erst  zur  Pubertatszeit,  wenn  alle  Korper- 
teile  der  endgultigen  VoUendung  entgegengehen,  mamfeat  werden.  Dies 
pit  in  erster  Linie  fiir  die  augeborenen  Bildungsfehler,  wahrend  es  fiir  die 
eekund^ren  Anomalieen  ja  iiberhaupt  keiiies  Hinweises  bedarf,  dass  sie  im 
ersten  Lebensdezennium  kaum  in  Frage  kommen*  Wichtiger  ist.  aber  die 
Feststellung,  dass  schon  deshalb  im  Kindesalter  Aperturanomalioen  keine 
Bedeutting  fiir  die  Genese  einer  tuberkulosen  Spitzenphthise  baben  konnen^ 
well  die  Lungenspitzen  beim*  Kinde  iiberhaupt  noch  nlcht  in  raiimliche 
Beziehung  zum  ersten  Rippenringe  getreten  sind,  dessen  funk-tionelle 
Bedeutuug  ausserdem  noch  durch  die  Eliastizitat  des  kindlichen  limst- 
korbes  zuriickgedrangt  ist.  Die  Apertur  zeigt  beim  Kinde  noch  nicht  die 
Starke  Neigung  gegen  die  Horizon  tale  ydt  beim  Erwachsenen,  vor  allem  aber 
eind  die  Lungenspitzen  noch  nicht  im  Wachstum  nach  oben  in  den  ersten 
Rippenring  hineingeschoben  worden.  Von  diesen  topographischcn  Ver^ 
haltniasen  kann  sich  ein  jeder  ijberzeugen,  der  cUe  schon  geformten  hohen 
Pleurakuppeln  am  Thorax  des  En\'achsetieii  mit  den  fiachen,  fast  planen 
des  kindlichen  Brustkorbes  vergleicht,  Mit  emem  Wort:  Das  Fehlen  einer 
typbchen  initialen  Spitzenphthise  l>eim  Kinde  erklart  sieh,  steht  man  auf 
dem  Boden  der  Lehre  einer  mechaniechen  Disposition  der  Lungenspitzen 
2ur  tuberkulosen  Phthise,  in  jeder  Hinsicht  aus  der  Natur  der  disponierenden 
Faktoren  und  den  topographischcn  Verhaltnissen  im  Bereich  der  ot>eren 
Brustpartie.  Eine  funktionelle  Storung  kommt  gar  nicht  in  Betracht 
angesichts  des  vorwiegend  auf  der  ThoraxelastizitSt  basierenden  khirUichen 
AtmungstjTps. 

Dass  bei  Kompression  der  Lungenspitzen  sofort  eine  Disposition  zur 
tuberkulosen  Spitzenphthise  auch  beim  Kinde  eintritt,  liess  ich  durch  raeinen 
Schiller  K  i  t  a  m  u  r  a  zeigen.  Ein  anomaler  Verlauf  der  Arteria  anonyma 
fiihrle  zur  Furchenbildung,  in  deren  Bereich  eine  Spitzentuberkulose  in 
friihem  Stadium  festgestellt  werden  konnte.  Wie  hier,  so  sind  iiberhaupt 
zufiillige  Befunde  bei  an  interkurrenten  Krankheiten  und  Ungliicksfallen 
Verstorbenen  besonders  hoch  zu  veranschkigen,  denn  sie  zeigen  uns,  was  im 
weiteren  Verlauf  der  Lungenzerstorung  bis  zur  v6lligen  Unkenntlichkeit 
vemv^iacht  wird, 

Endhch  noch  eine  Tatsache  zur  Stutze  der  vorgetragenen  Lehre.  Star 
tbtik  wie  personBche  &fahrung  lehren,  dass  im  hoheren  Alt^r  die  Erkrank- 
ungszifFer  an  Tuberkulose  gegen  die  mittleren  Leliensjahrzehnte  (40-^0) 
wieder  zunimmt.    Die  Stenoae  der  Apertur  komtnt  atiologisch  jetst  kaum 


126  8IXTH  INTERNATIONAL  CONGRESS  ON  TUBERCULOSIB. 

noch  in  Frage,  wohl  aber  fuhrt  die  immer  mehr  sunehm^ide  Starrheit  und 
Verknocherung,  welche  im  Gegensatz  zur  scheideiifdrmigen  Verkndchenmg 
als  eine  Alterserscheinung  aufzuf assen  ist,  immer  mehr  zur  vdlligen  Unbe- 
weglichkeit  des  Rippeminges,  welche  ihren  Ausdruck  sogar  in  einer  Verodung 
der  Wirbebrippenverbindungen  finden  kann.  Im  Gegensatz  zur  progre- 
dienten  uberdsen  tuberkulosen  Lungenphthise  junger  Individuen  sehen  wir 
im  Alter  mehr  die  ehronisch-fibrose  Form,  welche  sich  zu  erklaren  scheint 
aus  der  verh&ltnismassig  geringgradigeren  Schadigung  und  ihrem  lang- 
sameren  Eintreten.  Ja,  was  wir  in  den  Lungenspitzen  Jugendlicher  nur 
selten  sehen,  wir  finden  uberaus  oft  auch  bei  noch  progredienter  Tuberku- 
lose  ausgeheilte  Herde  oder  solche,  welche  einer  Ausheilung  nahe  sind.  Die 
Natur  zeigt  sich  hier  als  Lehrmeisterin  fiir  unsere  therapeutischen  Bestre- 
bungen.  Es  kann  sich  namlich  am  verknocherten  ersten  Rippenknorpd 
ein  Gelenk  ausbilden,  welches  bis  zu  vollkommener  Vollendung  gedeihen 
kann.  Eine  solche  Gelenkbildung  an  dem  sonst  fest  mit  dem  Sternum 
verbundenen  ersten  Rippenknorpel,  welche  ursprunglich  nichts  anderes  als 
eine  unter  der  angestrengten  Aktion  der  Skaleni  zustande  gekommene  ein- 
fache  Durchtrermung  eines  noch  briichigen,  unvollst&ndig  verkndcherten 
Knorpels  darstellt,  ist  nicht  selten.  Ihre  haufige  Koinzidenz  mit  ausge- 
heilten  tuberkulosen  Spitzenherden  lehrt,  dass  die  Immobilisierung  des 
Rippenringes  die  Genese  der  tuberkulosen  Spitzenerkrankung  zum  min- 
desten  begiinstigt  haben  muss.  So  diirfen  wir  aus  der  absoluten  Zweck- 
massigkeit  der  Naturselbsthilfe  riickschliessen. 

Mit  diesen  leider  nur  skizzierenden  Ausfiihrungen  muss  ich  mich  be- 
gniigen,  aber  ich  hoffe,  dass  auch  aus  dieser  kurzen  Mitteilung  die  Bedeutung 
mechanischer  Missverhaltnisse  im  Bereiche  der  oberen  Thoraxapertur  fiir 
die  Genese  einer  tuberkulosen  Lungenspitzenphthise  klar  hervorgegangen 
ist.  Zugleich  aber  sei  noch  betont,  dass  die  Anomalieen  der  oberen  Thorax- 
apertur das  anatomische,  jederzeit  sicherer  empirischer  Feststellung  zugang- 
liche  Grundmoment  darstellen,  nach  welchem  wir  den  echten  Thorax  phthisi- 
kus  zu  bewerten  haben.  Meine  diesbeziiglichen  gemeinsam  mit  H  a  r  r  a  s  s 
niedergelegten  Feststellungen  zeigen,  dass  unter  diesem  Gesichtspunkte 
auch  die  heiss  umstrittene  Frage  nach  Wesen  und  Bedeutung  des  Thorax 
phthisikus  einer  einheitlichen  Losung  entgegengeht. 

Wie  aber  das  Studium  des  Dispositionsproblems,  speziell  gewisser 
Anomalieen  im  Bereich  der  oberen  Thoraxapertur  uns  tiefen  Einblick  in 
ein  Gebiet  der  menschlichen  Pathologie  von  allergrosster  sozialer  Bedeutung 
gestattet,  eroffnet  es  uns  andererseits  lichtvolle  Ausblicke  hinsichtlich  der 
Prophylaxe  und  Therapie  der  morderischen  Volkskrankheit  "Tuberkulose." 
Es  gilt,  seitdem  es  gelang,  an  Stelle  vager  Begriflfe  reale  anatomische,  funk- 
tionelle  und  chemische  Tatsachen  zu  setzen,  neben  dem  Kampf  gegen  den 
Tuberkelbazillus  energisch  auch  den  gegen  die  nicht  weniger  bedeutsame 
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Didpodtion  aufzunehmen-  Wie  schon  F  r  e  u  n  d  vor  60  Jahren  ausfuhrte, 
seigt  uns  die  Natur  sdbst  den  Weg,    In  gewiBsen  Fallen  von  tuberkuloser 

SpitzenphtluBe  geringer  Ausbreitung  ist  die  operative  Durchtreniiung  der 
Btarren  ersten  Rippenknorpel  zu  fordern.  Doch  liegt  es  nabe,  voa  dieser 
Operation^  welche  ein  gates  funktionelles,  selten  aber  ein  anatomisches 
Resultat  haben  wird,  nicht  allzuviel  zu  erwart^n  und  sie  besonders  auf  die 
Altersverkndchemng  dcs  ersten  Rippenknorpels  anzuwenden*  In  Deutscb- 
land  haben  Kausch  und  Seidd  anscheinend  mit  gutem  Erfolge  in  jiingster 
Zeit  die  Operation  ansgefuhrt-  AUein  weit  wichtiger  scheint  es,  prophy- 
laktische  Ma^snahmen  zu  ergreifen,  urn  den  Ausbnich  eines  Feuera  zn  ver- 
hindern,  das  spfiter  schwer  zu  loschen  ist.  Hier  ruft  die  Pflicbt  Eltenij 
Lehrer  und  sozialhygienischen  Gesetzgeber  auf  den  Flan.  Neben  der 
etfindigen  Bessening  allgemeiner  Hygiejie  steht  die  Bekampfung  der  Syphi- 
lis und  des  chronischen  Alkoholismus  obenan*  Dem  Kinde^  namentlich 
dera  schwachlicben,  ist  dauernde  Aufmerksamkeit  ku  i^^dmen,  die  Dehnung 
und  Kraftigung  der  Brust  ist  durch  systematische  Atemiibungen  tind  plan- 
voUen  Turnuntenicht  zu  fordexn,  in  der  Schule  fur  eine  gesunde  und  zweck- 
massige  Sitzgelegenheit  zu  sorgen  und  die  Ausbildung  einer  Skoliose  der 
obersten  Bnistwirbelsaule  in  jeder  Weise,  eventuell  durch  Einfiihrung  der 
Keilschrift  zu  verhindem.  Die  schulentlassene  Jugend  ist  mdglichst  durch 
obhgatorische  Turn-  und  Freiiibungen  auch  ferner  in  ihrer  korperlichen 
Entwickelung  zu  fordern.  Das  sind  so  die  Grundgedanken  der  prophy- 
laktischen  Massnahmen ;  sie  anszubauen  muss  unser  Bestreben  sein,  denn  die 
Verhindemng  der  Ausbildung  patbologischer  Thoraxformen  ist  die  beste 
Unterstiitzung  im  Kampfe  gegen  den  Tuberkelbazillus  selbst,  dessen  Ansied* 
lung,  Anreicherung  und  Verbreitung  sie  verhindert. 


The  PredispositioQ  of  the  Lung  Apices  to  Tuberculosis.— (Habt,) 

L  Aside  from  infection,  the  cause  of  pulmonary  tuberculosis  in  youthful 
individuals  is  to  be  sought  in  an  iJidividual  predisposition  due  to  anatom- 
ical and  functional  disturbance  of  the  normal  conditions  around  the 
superior  aperture  of  the  thorax. 

2.  These  improper  conditions  may  be  congenital,  hereditary,  or  ac* 
quired  during  life. 

3.  The  predisposition  is  at  first  purely  local.  Actual  and  functional 
diminution  of  the  pulmonary  apices  not  only  favors  the  depcmtion  of 
tubercle  bacilli,  but  also  diminkhes  the  natural  powers  of  resistance 
inherent  in  the  tissues* 

4.  This  predisposition  deterraines  the  localization  of  the  first  tuberculous 
focus  in  the  pulmonary  apices. 
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5.  Local  predisposition  is  equally  significant  for  air,  blood,  and  lymph- 
atic infection. 

6.  The  final  outcome  of  the  battle  between  the  tubercle  bacilli  and  the 
tissues  depends  on  the  degree  of  this  anatomical  and  functional  disturb- 
ance in  the  region  of  the  superior  aperture  of  th^  thorax. 

7.  Children  do  not  exhibit  this  predisposition  of  the  pulmonary  apices 
to  tuberculosis. 

8.  In  older  individuals  (of  the  age  of  fifty  and  over)  the  predisposition 
is  causerl  almost  exclusively  by  inhibition  of  the  function  of  the  superior 
aperture  of  the  thorax,  due  to  senile  changes. 

9.  The  measures  to  be  employed  in  combating  tuberculosis  should  be 
directed,  more  than  has  been  done  in  the  past,  against  the  development 
of  an  individual  predisposition. 


VERERBUNG  IN  DER  SCHWINDSUCHTSFRAGE, 
Von  Dr.  S.  v.  UntehbergeHj 

St*  Peterabtinr. 


Solange  die  SchwindBUcht  als  solche  erkannt,  studirt,  und  therapeutisch 
Beachtung  gefuaden,  so  lange  existirt  auch  die  Frage  uber  ikre  Entstehung, 
ob  sie  durch  Vererbung  oder  durch  Ansteckung  sich  verbreitet-  Letztere 
Anschauung  kt  jetzt  wieder  die  herrschende* 

In  den  letzten  Decennien  sind  die  biologischen  Forschimgeii  uber  Ent- 
mckelung  der  GeschlechtsEellen  sehr  zahlreichen  Untersuchungen  unter- 
worfen  und  babeii  aufklarend  eijie  Fiille  von  neuen  Anschauungen  bmHu- 
weLsen,  die  im  Stande  sbd,  aiich  die  Ge^nsHtze  zwiBchen  Hereditarier  und 
lafektionisten  auszugleichen,  Im  Grunde  ist  ja  zwiachen  den  Infektionisten 
und  Hereditariem  kem  wesentlicher  Uaterschied,  sondem  nur  ein  gradueller, 
je  nacbdein  die  einen  mehr  auf  den  Boden,  die  andem  mehr  auf  die  Infek- 
tionskeime  Gewicht  legen. 

Welche  Ergebm^©  hat  nun  aber  die  Entwickelungs-Mechanik  aufzu- 
weisen? 

In  der  Befmchtung  der  EizeUe  erblicken  wir  jenen  fur  die  Vererbungs- 
lehre  bedeuttmgsvoUen  Vorgang,  durch  welchen  v^terliche  und  miitterliche 
Quality  ten  in  einem  Indi\nduum  vereinigt  werden,  Als  materielles  Sub- 
8trat  diesea  Prozesses — von  Weismann  Amphiinixis  bezeichnet — stellt  sich 
uns  die  Vereinigung  zweier  Zellkerne  dar,  des  Spennakemes  mit  dem  Eikem. 

Wenn  wir  den  geheimnissv^oUen  Erscheinungen  der  Vererbung  niiher  zu 
treten  versuchen,  sclueibt  Heider,  so  stchen  zwei  Wege  offen^  auf  denen  mit 
Ausaicht  auf  Erfolg  vorzudringen  moglich  w&re.  Der  erste  Weg  bedient 
sicli  der  planmassigen  Zuchtungsexperimente-  Durch  genauere  Feststel- 
!ung  der  Merkmale,  welche  rlie  einzeLnen  aus  einander  hervorgehenden  Gene- 
rationen  erkennen  lassen,  werden  wir  zu  allgemeineFen  Vorstellungen  Ober 
die  Art  ihrer  Uebertragung  gefuhrt  und  wir  werden  veranlasst,  einzeUieo 
Merkmaleu  alsdaan  eine  erhehliche  Selbetst^ndigkeit  zukommen  zu  lassen^ 
indem  sie  In  den  mannigfaUigsten  Kombioationen  in  die  Bildung  der 
Keimzellen  eingehen  kdnnen<  Erschelnt  una  so  der  ausgebildete  Organis- 
mus  alB  ein  Blindel  von  Merkmalen  oder  von  elementaren  Eigenschaft^n^ 
wie  De  Vriea  sie  benennt,  m  werden  wir  dazu  gefuhrt,  fiir  jede  derselben 
besondere  reprasentative  Teilchen  in  der  Keimsubstanz  zu  postulieren. 
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Diese  reprasentativen  Teilchen  der  Keimessubstanz  n&her  kennen  su  ler- 
nen  fiihrt  una  zur  Betretung  des  zweiten  Weges,  zur  Erforschung  der  cjrto- 
logischen  Grundlage  der  Vererbungserscheinungen.  Auf  dem  Standpunkte 
der  Zellentheorie  stehend,  miissen  wir  in  letzter  Linie  die  Phfinomene  der 
Vererbungserscheinungen  in  den  Vorgangen  des  Zellenlebens  erblicken. 

Erscheint  der  Organismus  als  ein  Biindel  von  Merkmalen,  so  werden  wir 
dazu  gefiihrt,  fiir  jedes  derseiben  eine  besondere  Anlage  in  der  Eeimsub- 
stanz  zu  postulieren. 

Abbildungen  des  Aktes  der  Befruchtung,  welcher  die  Vererbung  illu»- 
trirt  auf  Grund  von  Arbeiten  von  Boveri,  Hertwig,  Heider,  und  anderen. 

B I L  D  I. — Die  hoheren  tierischen  Organismen  vermehren  ach  und  wach- 
sen  ebenso,  wie  die  niederen,  und  ebenso,  wie  die  pflanzlichen,  vermittelst 
Teilung  der  Zellen.  Die  Zelle  ist  die  Basis  einer  jeden  Oi^anisailon  und 
die  Teilung  der  Zelle  ist  die  Basis  einer  jeden  Vermehrung.  Die  Zelle, 
deren  Bau  bis  in  die  kleinsten  Details  noch  nicht  endgiltig  aufgeklart  ist, 
besteht  aus  einem  Klumpchen  lebender  Materie,  genannt  Protoplasma,  und 
aus  einem  im  Innem  sich  befindlichen  Kern.  Eizelle  oder  Ei,  aus  dem  sich 
der  complicirte  Organismus  entwickelt — ^miteingerechnet  auch  den  menscb- 
lichen— stellt  ebenso  dar  (Bild  I)  ein  Klumpchen  Protoplasma  und  im  Innem 
einen  Kern.  Diesen  Kern  bezeichnet  man  als  Eikem.  In  demselben  kann 
man  unterscheiden  in  der  Mitte  der  Hiille  ein  feinfaseriges  Netz,  welches  die 
Fahigkeit  besitzt,  in  sich  verschiedene  Farben  aufzunehmen.  In  Folge 
dessen  bezeichnete  man  es  als  Chromatinnetz.  Auf  diesem  und  den  folgen- 
den  Bildern  ist  das  Chromatinnetz  des  Eikems  mit  blauer  Farbe  gefarbt. 
Weiter  sieht  man  auf  dem  Bilde  in  dem  Empfangnisshiigel  des  weiblichen 
Eies  das  Eindringen  des  m&nnlichen  Eies,  dem  Spermatozoiden,  welcher 
zusammengesetzt  ist  aus  einem  Kopf  (roth  gefarbt)  und  einem  Schwanz. 
Darin  besteht  nun  der  Akt  der  Befruchtung.  Man  hat  ausserdem  beobachtet, 
dass  der  Eihiigel  sich  nicht  passiv  verhalt,  sondem  nach  alien  Richtungen  ach 
dreht  zu  dem  ihn  umschwarmenden  Spermatozoidcn. 

Bild  IL — Sobald  der  Spermatozoide  ins  Ei  gedrungen,  d.  h.  sobald  der 
Akt  der  Befruchtung  erfolgt  ist,  so  verliert  er  den  Schwanz  und  von  diesem 
Moment  an  stellt  er  vor  den  Spermakem.  Auf  diese  Weise  bestehen  in 
befruchteter  weiblicher  Eizelle  zwei  Kerne:  ein  grosserer  (blauer)  und  ein 
kleinerer  Samenkem  (rother).  Gleich  von  vomherein  ist  der  Samenkem 
bedeutend  kleiner  als  der  Eikem.  Alles  wesentliche,  jeder  nothwendige 
Vorrath  an  Materie  und  Energie  ist  hier  enthalten,  aber  wie  in  gepresster 
und  concentrirter  Form.  Durch  diesen  Umstand  werden  erleichtert  die 
lebhaften  Bewegungen,  die  fiir  den  Spermatozoiden  nothig  sind.  Zu  dieser 
Zeit  des  geringen  Vorrathes  an  Protoplasma  im  Samenkem,  aus  dem  Vorrath, 
welchen  es  mit  sich  genommen  in  die  Eizelle,  trennt  sich  auch  ein  neuer 
Korper  ab,  der  sich  vor  den  Samenkem  lagert,  zwischen  ihm  und  dem 


Abbildungen  des  Aktes  der  Befruchtung. 
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Eikeme-  Dieser  Korper  ist  dargesiellt  durch  einen  schwarzen  Punkt 
umgeben  von  StraMen,  die  sich  urn  ihn  verbreiten,  ahnlich  wie  sich  um  die 
Pole  eines  Magnetea  Eiaenfeilspane  gnippiren.  Das  ist  der  Centralkorper 
Oder  Centrosom. 

BiLD  III.— Die  Eizelle  ohne  sichtbare  Veranderungen;  Saroenkem  ist 
vergrossert  und  m  beginnt  sich  zu  bilden  ein  ahnliches  (roth  gefarbt)  Chro- 
matinnetz,  wie  der  Eikern,  Er  hat  sich  dem  Eikerne  genahert*  Das 
Centrosom  hat  sich  geteilt  in  2wei  schwarze  Pynkte  utngebea  voii  Strahlen. 

BiLD  IV. — Das  Chroraatinnetz  des  Same n kerns  ist  grosser,  deutlicher; 
der  Samenkern  selbst  ist  grosser  geworden  und  hat  sich  nocb  niehr  genahert 
dem  Eikerae,  der  sich  seinerseits  auch  vergrossert  hat*  Zwei  Chromosome 
liBd  vollstandig  gesondert  und  gehen  auseinander,  das  eine  rechts,  das  an- 
ttsre  links,  gleichsam  zwei  Pole  bildend. 

B I L  D  V. — Der  Samenkern  hat  dieaelben  Grossen  erreicht,  wie  der  Eikera, 
und  nach  seinem  Aussern  und  feinsten  Bau  ahnelt  er  ihm  voDkommen. 
Zu  gleicher  Zeit  haben  sich  beide  Kerne  genahert  bis  zur  Beriihrung,  in 
einzelnen  Fallen  sogar  vielleicht  bereits  verschmolzen  in' einen  Kern.  Wir 
hal>en  hier  vor  uns  gleichsam  eine  neue  Befruchtung^  eine  Befruchtung  der 
Kerne.  Die  Chromatinnetie  beider  Kerne  sind  scharf  bestimmt.  Beiile 
Centrosome  haben  sich  bedeutend  vergrossert  und  treten  deutlich  ausge* 
sprochen  auf :  das  eine  auf  der  rechten,  das  andere  auf  der  linken  Seite.  Von 
diesem  Moment  an  beginnt  ein  hochst  interessanter  Akt,  der  wahrschein- 
lieh  rich  schon  Iruher  vorbereitete  und  auf  dem  nachsten  Bilde  dargo- 
stellt  ist. 

B 1 LD  VI.— Die  Faden  des Chromatinnetzes  fangen  an  sich  zusaramenzu- 
Ziehen;  in  jedem  Kerne,  im  mfinnlichen  wie  im  weiblichen,  erscheinen 
Stabchen,  haufig  gekriimmt,  die  in  sich  die  ganise  Chromatinaubstjinz  auf- 
nehmen,  so  dass  auf  der  iibrigen  Flache  des  Kernes  von  friiher  gefarbten 
Netzen  keine  Spur  nachbleibt.  Diese  Stabchen  heissen  Kernschleifen  oder 
Chromosome.  Die  grosse  Bedeutung  der  Chromosome  besteht  darin,  dass  in 
ihnen  sich  die  Vererbung  voUzieht.  In  diesen  Stabchen  concentrirt  sich  die 
ganze  Summe  des  vererbbaren  Vorraths  an  Materie  und  Kraft,  die  von  un- 
zahligen  Vorfahrea  iibergeht  in  das  neu  entstandene  Wesen.  Dabei  ist 
noch  bemerkeuswerth  der  Umstand,  dass  fiir  jede  Art  des  Organismus  eine 
bestimmte  Zahl  von  Chromosomen  existirt,— <las  Gesetz  der  Zahlenconstanz. 
Wenn  z.  B.  fiir  unser  Individuum,  wie  beifolgende  Zeichnung  zeigt,  charak- 
teristisch  siiid  vier  Chiomosome,  so  werden  zwei  von  ihnen  dem  mannlichen 
Kerne  und  zwei  dem  weiblichen  angehdren,  Es  giebt  Arten  mii  12,  16,  24 
Chromosomen,  u.  s.  w. 

Centrosome  auf  unserer  Zeichnung  sind  wie  fruher  von  beiden  Seiten  der 
Kerne  gelagert,  die  in  der  Mittel-  oder  Aequatorialliiiie  sich  befinden* 

BiLD  VIL — Vier  Chromosome  haben  aich  vollstandig  befreit  von  dem 
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sie  umgebenden  Protoplasma  und  der  Eemhulle  und  haben  sich  ^dchsam 
entblosst. 

B I L  D  Vni. — ^EQer  sehen  wir,  daas  die  so  xu  sagen  ^itbldssten  Chromo- 
some sich  in  Reih  mid  Glied  gestellt  auf  der  charakteristischeii  Sinnddfigur 
mit  den  Strahlensonnen  (Chromosome)  an  ihien  Pden. 

B I L  D  IX.— Wir  haben  den  Akt  der  Befnichtmig  verfolgt  bis  «ir  voU- 
st&ndigen  Bildung  von  mannlichen  mid  weiblichen  Chromosomen  mid  bis 
zu  ihrer  Bildung  etwa  einer  Schlachtlinie.  Jetzt  beginnt  die  Vorberdtmig 
zur  Tf^ung  rJer  Zelle,  d.  h.  zm*  Verwandlmig  dnes  Individumns  in  ein 
nm\KTfi$i.  IhfT  enrte  Akt  dieser  Teilimg  besteht  in  einer  Teilmig  jedes  Chro- 
mfst^mm  in  zwd ;  unisere  Schlachtlinie  hat  sich  geteilt  in  xwd;  aus  vier  Chro- 
nif^mmt  htsAmt  mch  acht  gebildet,  aus  einer  Schlachtlinie  zwei  und  jeder 
H^cUUi^MVmUf  ffu^Uir  vm  Chromosome,  zwei  m&nnliche  imd  zwd  wdbliche. 
VtApf)ifiU  n^tfTtU^t  die  zukiinftigen  zwei  Tochterzellen  jede,  wie  die  Mutter- 
zt^Ui,  vi^  ('hromimsme  liaben :  zwei  m&nnliche  imd  zwd  wdbliche. 

1/ 1  u  u  X,  'Die  Chromosome  fangen  an,  angezc^en  zu  werden  durch  die 
HiraUUm  der  C>ntrosome,  und  zwar  die  rechte  Reihe  durch  die  Strahlen  des 
rechten,  <iie  linke  durch  die  Strahlen  des  linken  Centrosoms. 

B I L  £>  XL — Das  Anziehen  schreitet  vorwarts,  imd  in  der  Nahe  jedes  Cen- 
trosoms sammeln  sich  ebenso  viele  Chromosome,  wie  viel  es  ihrer  anf&ng- 
lich  in  der  Mutterzelle  gab.  Zugleich  vergrossert  sich  die  Zelle  in  die  Breite, 
und  das  Protoplasma  beginnt  sich  zu  teilen. 

B I L  D  XII. — ^Die  Strahlen,  die  das  Centrosom  umgeben  und  die  mit  ihm 
sich  bildende  stemformige  Figur,  haben  ihre  Rolle  ausgespielt  und  ver- 
schwinden.  Auf  jfeder  Halfte  umgeben  sich  die  Chromosome  mit  Protoplasma 
und  einer  Hiille  und  bilden  einen  Tochterkem.  Die  Eizelle  fahrt  fort  sich 
zu  teilen  in  zwei. 

B  I L  D  XIII. — Die  Mutterzelle  hat  sich  vollstandig  getrennt  in  zwei 
Tochterzellen.  Die  Chromosome  sind  geschwunden  in  dem  Chromatinnetz, 
wobei  jeder  Tochterkem  das  Resultat  darstellt  von  einer  Verschmelzung  des 
Samenkems  mit  dem  Elikem  der  Mutterzelle.  Auf  diese  Weise  enthalt 
jeder  neue  Kern  ebenso  viel  mannliche  wie  weibliche  Materie.  Mit  anderen 
Worten,  im  zukiinftigen  Organismus  des  Kindes  befindet  sich  annahemd 
die  Halfte  des  vaterlichen  und  die  Halfte  der  miitterlichen  Materie  und 
Energie. 

Darin  liegt  das  Geheimniss  der  Vererbung. 

Scheint  nicht  in  dieser  einheitlichen  Tatigkeit  des  mannlichen  und  weib- 
lichen Kerns  die  Natur  auszeigen  zu  woUen,  gleichsam  wie  ein  Symbol,  die 
sociale  Gleichberechtigung  beider  Geschlechter? 

Hier  muss  angefiihrt  werden  folgender  fiir  die  Entwickelungs-Mechanik 
wichtige  Vorgang.  Die  beiden  in  der  Befruchtung  sich  vereinenden  Kerne 
enthalten  nur  je  die  halbe  Zahl  von  Chromosomen,  so  dass  erst  durch  ihre 
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VeremigUDg  wieder  ein  voUwertiger  Kern  mit  der  ganzen  Normalzahl  voa 
Bestandteilen  geschaffen  wird*  Die  Herabsetzung  der  Zalil  der  Chromo- 
eome  auf  die  Halfte  erfolgt  in  der  Reifimgsperiode  der  Eeimzellen.  Dieser 
spezielle  Teilungsmodus  wird  als  Reduktionsteilung  bezeichnet. 

Fur  die  Vererbungslehre  ist  demnaeh  erstens  die  Tatsache  von  Wichtig- 
keit,  dass  die  Samen  und  Eizelle,  obgleich  sehr  verachieden  ausgeriistet — die 
Eizelle  durch  Anhaufung  plastischen  Materials  erheblich  umfangrelch,  die 
SamenzcUe  klein,  compendios— <loch  zwei  gleichartige  Bestandteile^  die 
GeBchlechtskeime,  enthalten,  in  deren  V^ereinigung  das  fiir  die  VererbuJig 
wichtigste  Moment  zu  erblicken  ist.  Zweitens,  dass  bei  der  Befruchtung 
die  gleiche  Zahl  von  Kernschleifen  oder  Chromosomen  vaterlicher  und  miit- 
terlicher  Provemeiiz  zusammentreten  urn  den  ersten  Furchungskern  zu 
bildeni  mid  dass  bei  der  nachfolgenden  Ontogenese  dieselbe  Zalil  auf  die 
Nachkommen  weiter  iibertragen  wird* 

Durch  diese  Tataache  schien  die  Uebertragung  der  Eigenscbaften  beider 
Eltern  auf  das  Kind  bis  zu  eiuem  gewissen  Grade  erklart.  Und  werni  man 
der  Ajinahme  hmzufiigt^  dass  bei  der  Ausbildutig  defi  Kindes  diese  beiden 
in  jeder  Zelle  depomerten  Erbmassen  nicht  immer  in  gleicher  Kraft  wirksam 
seien,  well  die  Chromosome  sich  als  qualitativ  verschieden  enviesen,  und 
8omit  gelegentlich  die  eine  liber  die  andere  einen  uberwiegenden  Einfluss 
gieltend  macht,  so  schien  anch  die  Tatsache  erklarlich,  dass  die  Kinder  haufig 
in  gewissen  Merkmalen  mehr  oder  ausschlieaslich  dem  einen  der  beiden 
Eltern  nachgeratec  (Heider), 

Wenn  wir  die  Chromosome  als  den  Trager  der  Erbmaase  im  allgemeinen 
bezeichnen,  so  fragt  es  sich,  ob  es  nicht  jetzt  schon  moglich  ist,  die  Chromo- 
some in  ein^elne  Komponenten  2U  zerlegen.  Den  Chromosomen  kommt 
entschieden  eine  ge\\dsse  Selbststandigkeit  zu,  ja  sie  prasentieren  sich  uns 
aJs  bestimmt  organisierte  Bestaodteile  des  Keims,  ja  formlich  als  selbst- 
standige  Ideirie  Organismen,  die  in  ihrem  Bau  an  Bakterien  erinnem. 

Man  hat  bei  einigen  Orgafiif^men  beobachtet,  schreibt  Heider,  wie  zwei 
Chromosome  sich  einander  nahern;  sie  scheinen  durch  einen  geheimniss- 
voUen  Trieb,  durch  eine  uns  ratselhafte  Anziehungskraft  an  einander  gefiihrt, 
bis  sie  sich  beruhren  und  schliessUch  zu  einex  Gruppe  vereinigen.  Dieses 
Sichaufsuchen  und  Vereinigen  zweier  Chromosome,  die  im  ganzen  iibrigen 
Leben  des  Organismus  getrennt  waren,  erinnert  an  die  Vorgange  der  Kon- 
jugation  bei  einzelligen  Wesen  und  man  hat  auch  hier  voneiner  Konjugation 
der  Chromosome  gesprochen.  Ob  bei  den  gcwohnlichen  Konjugationenp 
wie  bei  den  Infusorien,  in  denen  nachtriighch  die  Konjugatlonen  sich  wieder 
von  einander  trennen,  ein  Austausch  chromosomer  Substanz  stattfindet, 
dafiir  liegen  noch  keine  Beobachtungen  vor,  doch  diese  Annahme  wird  wohl 
noch  ihre  Bestatigung  finden. 

Da  nun  die  Chromosome  nur  in  bestimmten  Zustanden  des  Zellkemes  zu 
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erkennen  smd,  namlich  dann,  wemi  er  sich  zur  Teilung  aoschickt^  wahrend  aie 
in  der  iibrigen  Zeit  in  dem  gleichmassigen  Kemgeniste  nicht  wakraebmbar 
sind,  so  koanen  wir  zunachBt  nur  den  ScUuss  Ziehen  von  eber  Erhaltung 
der  Individual! tat  der  Cliromosome;  tmd  eine  weitere  Reihe  von  Tatsacben, 
die  fi-ir  die  Erbaltung  der  IndividuaUtat  der  Chromosome  spricht,  ist  das 
Gesetz  der  Zablenkonstana  der  Chromosome,  wobei  neuerdings  festge- 
stellt  ist,  da^  einzelne  Chromosome  sich  von  den  iibrigen  unterscheiden 
lassen,  sei  es*  dass  sie  grosser  oder  kleiner  ^d,  sei  es,  dass  sie  sich  durch  ibr 
farbbares  Verhalten  auszeichnen. 

Da  wir  mit  WahrseheirJichkeit  annehmen  diirfen,  dass  jedes  Chromosom 
aus  mehreren  mogUcherw^eise  zahlreichen  qualitativ  verschiedenen  Teilchen 
zusammengesetzt  ist,  so  liegt  die  Versuchung  nahe,  iiber  die  Struktur  der 
Vererbungasubstanz,  iiber  ihien  Aufbau  aus  kleinen,  individualisierten  An- 
lagen,  die  Weinman  Determinanten  bezeichnet  hat,  uns'  bestimmtere  Vor- 
stellung  zu  bilden.  Die  Versuchung  liegt  um  so  naher,  als  man  ja  eine  Zu- 
samnaensetzung  der  Chromosome  aus  kleinen  Partikelchen,  eogenannten 
Mikrosomen^  zu  beobachten  schon  in  der  Lage  ist.  Von  der  Rolle  dieser 
klemeren  Partikelchen  fiir  die  Vererbung  smd  wir  derzeit  nicht  im  Stande 
etwas  sicheres  auszusagen*  Dagegen  snchen  wir,  sagt  Heider,  auf  wohlbe- 
griindetem  Boden,  wenn  wir  uns  darauf  beschranken,  die  Rolle  der  Chromo- 
some  ins  Auge  zu  fassen  und  in  ihnen  selbststandige,  individualisierte  und 
qualitativ  verschiedene  Trager  erbUcher  Eigenschaften  zu  erbhcken. 

Wenn  man  nun  beJcnkt,  dass  die  hoheren  Organismen  sehr  hohe  Chro- 
mosomenzahlen  aufweisen,  so  steigt  hiermit  die  Zahl  der  mdglichen  Kom- 
binationen  ina  Ungeheure,  Durch  die  Reifungsteilung  wird  nun  das  Erb- 
gut  an  grosselterlichen  Chromoaomen  den  Enkdn  in  den  mannigfaltigsten 
Kombinationen  Ubennittelt  und  dabei  sichert  doch  jede  Keinizelle  die  voll- 
standigen  zur  normalen  Entwickelung  nStigen  Chromosomengamituren- 
Es  erklarcn  sich  auf  diese  Weise  die  oft  auffallenden  Unterschiede  zwischen 
Geschwiatem  und  die  launenhaften  Uebertragungen  der  grosselterlichen 
Anlagen,  die  besonders  bei  heredit&ren  Dispositionen  zu  Krankheiten  oft 
bemerkt  werden  (Heider). 

Wie  wir  sehen^  sind  die  neueaten  Forschungen  auf  dem  Gebiete  der  Ent- 
wickelungs-Mechanik  aus  dem  Bereiche  der  Hypotheaen  getreten  und  wir 
fangen  an,  Fuss  zu  fassen  auf  Tatsachen*  Diese  zytologischen  Forschungen 
erganzen  sieh  zudem  bereita  in  vielen  Stiicken  durch  verschiedene  Zuch- 
tungaversuche.  Wie  gering  die  gew^onnenen  Tatsachen  aber  auch  smd,  sie 
geben  doch  schon  eine  Handhabe,  uns  klare  B^riffe  zu  machen  auch  iiber 
die  Vererbung  der  Schwindsuchti  oder  exakter  ausgedriickt,  ul>er  die  Ver- 
erbung der  Anlagie  zur  Schwindsucht.  Zur  Ldsung  dieser  wichtigen  Frage 
mnd  aber  auch  wir  praktische  Aerzte  in  hohem  Grade  im  Stande,  fordemd  zu 
wirken,  und  zwar  durch  systematiBche  Aufstellung  von  Ahnentafeln*    Eiffel 


VERERBUNa  IN  DEB  SCHWINBSUCHTBFRAGE. — UNTERBEBGER, 


135 


hat  bereits  ein  echones  Material  dazu  geliefert,  indem  er  kleine  Orte  mm 

Gegenstande  seiner  Studien  wahlte  und  eine  ZusammenstelluDg  der  Todes- 
uraachen  bei  den  Einwohnern  durch  mehrere  Generationea  in  der  Ascendent 
in  miihevoUer  Weise  zuaammengebracht  hat.  RifFel'a  Arbeiten  wurden  sei- 
nerzeit  unter  dem  elnseitigen  Einfluss  der  Bakteriologen  nicht  genug 
gewiirdigt.  Erst  in  jiingster  Zeit,  veranlaast  durch  die  hervorragenden 
Studien  uber  Pathogenese  der  inneren  Krankheiten  von  ProL  Martius, 
fangen  seine  Arbeiten  an  immer  mehr  zur  Geltung  zu  kommen. 

Es  ist  das  Verdienst  des  Historikers  Prof.  Ix>renZj  wie  Martius  ea  hervor- 
hebt,  dass  wir  einen  nenen  Weg  der  Ven^^endung  der  Ahnentafeln  betreten 
haben,  urn  in  der  Frage  der  Erblichkeit  pathologischer  Anlagen  weiter  m 
kommen.  Schluter  hat  aus  den  wertvoUen  Arbeiten  von  Eiffel  Ahnentafeln 
zysammengesetzt,  wo  die  gesamnito  Erbmasse  des  Einzelindivdduums  ganx 
und  voU  zuni  Ausdruck  kommt.  In  den  Ahnentafeln  steckt  die  ganze  Erb- 
masse des  als  Ausgangspunkt  gewahlten  Individnums,  die  weiblichen  Ahnen 
sind  vollstandig  darin  enthalten,  wahrend  bei  den  Stammbaumen  nur  solche 
Mitglieder  verzeichnet  sind,  die  denselben  Familiennamen  fiihren. 

SchJiitcr  fiihrt  aus  der  Rifferschen  Arbeit  nur  vier  Beispiele  an  und 
stellt  in  diesen  schon  recht  voUstandige  Ahnentafeln  zusammen,  die  bis  zu 
62  Ahnen  durch  5  Generationen  aufweisen.  Wie  wir  friiher  gesehen,  sind 
die  Dorfer,  die  Riffel  beschrieben,  stark  verseucht  bei  vollstandig  antisani- 
taren  Verbal tmssen,  so  dass  eine  ganz  aussergewdhnhche  Exposition  fur 
jeden  Insassen  vorhanden  ist.  Z,  B.  die  Familie  Weick,  in  Tafel  I,  war  einer 
Infektion  besooders  stark  exponiert  und  wird  einer  uftern  Infektion  schwer- 
lieh  entgangen  sein;  sie  blieb  durch  5  Generationen  in  Be^ug  auf  Schwind- 
8ucht  verschont*  In  andem  Tafeln  kann  man  deutlich  verfolgen,  wie  die 
phthisische  Belastung  forterbt  oder  wodie^nichtbelasteten  verschont  bleiben. 

Die  Konstitutiona-Pathologie,  auf  die  Huppe  als  erster  mit  Nachdruck 
aufmerksam  gemacht,  stellt  somit  die  RoUe  der  Hereditat  bei  der  Krank- 
hdtsentstehung  in  das  rechte  Licht.  Andere  Ursachen  konnen  nur  da 
Krankheitsvorgange  auslosen,  wo  sie  eine  entsprechende  spezifische  Anlag^ 
vorfinden. 

Welche  Begriffe  existieren  aber  immer  noch  unter  Aerzten  iiber  Vererbung 
und  Anlage  in  der  Pathologic  der  Pbthise? 

Wahrend  Koch  im  Jahre  1884  vorlaufig  die  Annahme  einer  Disposition 
noch  bestehen  zu  lassen  meint,  erklart  er  auf  dem  Ixindoner  Kongress  vor 
wenigen  Jahren,  dass  die  erbUche  Tuberkulose  doch  praktiach  gar  keine 
Bedeutung  habe.  Die  Disposition  giebt  Koch  zu,  die  Erblichkeit  leugnet  er, 
fiiigt  Martius.  Wie  verhalten  sich  nun  aber  Disposition  und  Vererbung  zu 
einander? 

Wenn  ea  Phthisikerfamilien  giebt,  die  von  Hause  ans  eine  verringerte  Wi- 
derstandskraft  gegen  den  Tuberkelbazillus  mit  auf  die  Welt  bringen,  so  muss 
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cUese  besondere  Disposition  oder  Anlageauch  ererbt  sein;  sie  muss,  vtm  m  der 
Sprache  der  Biologie  zu  reden,  in  bestimraten  Determinanten  oder  Deter- 
minantengmppen  gegel>en  sein,  die  diesera  Individuum  in  seiner  Erbmasse 
mitgegeben  sind,  Es  ist  biologisch  unmoglich,  die  Bedeutung  der  Veran- 
lagung  fiir  die  Phthisegeneae  zuzugeben  ond  doeh  die  Rolle  der  Vererbung 
nicht  sehen  zu  wollen,  Dieser  scheinbare  Widerspmch  erklart  sich  aber 
sofort,  wean  m  nun  klar  wird,  dass  Koch  nicht  an  die  Vererbung  im  exakt 
bioIogiBchen  Sinne  gedacht,  sondern  lediglich  die  germinative  event,  plazen- 
tare  Ijifektion  im  Auge  gehabt  hat.  Auch  Behring  apricht  sich  nicht  bio- 
logisch exakt  aus,  wenn  er  von  pragenitaler  und  postgenitaler  Hereditat 
Bpricht.    Gemeint  ist  wie<lerum  nicht  Vererbung,  sondern  Infektion, 

Was  versteht  nun  die  Biologie  unter  Vererbung  ira  Allgemeinen? 

Unt£*r  ererbt  versteht  die  Biologie  nur  solche  Eigenschaften  oder  materi- 
elle  Substrate,  die  als  Anlagen  im  Keimplasma  der  elterlichen  Geschlecht^ 
lallen  enthalten  waren.  Die  ganze  Erbmasse  des  neuen  Individuuma 
iteckt  materiell  in  den  beidon  nach  dem  Kopulationsakte  irdteinander  ver- 
BchmelzDndon  Gescliicchtszcllen — dem  Ei  und  dem  Spermatozoon.  Ist  diese 
Versehmolzung  geschehen,  ao  ist  der  Akt  der  Vererbung  vollendet*  Ange- 
boren  (kongenital)  ist  alio  alles,  was  ein  Kind  mit  auf  die  Welt  bringt* 
Ererbt  ist  aber  nur  ilas,  was  au«  den  Determinanten  der  l>eidenGeachlecht^ 
sellen  sich  ontwickelt.  Intrauterine  Enverbungen  sind  somit  als  angeborea 
«u  Viezeiehnon,  nicht  ala  ererbt » 

Das  AnhigekHpital  an  geistigen  und  korperlichen  Eigenschaften  und 
Fahigkeiten  an  Eigentiinilichkeiton  krankhafter  oder  gesundhafter  Art,  das 
ein  jeder  von  ims  mit  auf  die  Welt  gebracht  hat,  verdankt  er  beiden  El  tern 
m  gleichen  Telkn.  Seinen  <lirekten  embryologischen  Ausdruck  findet 
dieses  btologisehe  Postuhit  in  der  Tataache,  wie  wir  geaehen,  daas  nach 
Teilung  der  Chroniatinftklen — durch  Retluktionsteilung — die  Halfte  eines 
jetlen  Kornes  der  beidon  Gesclilecht^zcUen  mit  der  Halfte  des  andern  zu  je 
einem  neuen  Kern  sich  vcrcinigt,  so  dass  nunmehr  in  der  gemeinschaftlichen 
Protoplaamamasse  xwf  i  neue  Kerne  sich  dann  bllden,  von  denen  jeder  ebenso 
viel  Material  vom  nuinnlichen  8j)erniato2oun  Ijesitzt,  wie  vom  weiblichen  Ei< 
Und  so  geht  die  Teilung  weit^r.  Daher  komrat  es,  dass  in  dera  neuen  aus 
dem  Ei  dch  entwickelnden  Tiere  in  rdlen  Zellen  seines  Korpers  glcichviel 
Chromatin  (Kcin^subslanx)  vaterlit^hen  wie  miitterlichen  Ursprunges  ent- 
halt^'n  ist.  Das  neue  Wesen  ist  in  alloti  seincn  Teilen  und  kunftigen  Eigen- 
jst'haften  fest  lK»stimnit.  I>er  Einfluss  tier  Mutter,  der  von  nun  an  allein 
wirkttain  wird,  kann  Lhvher  nur  ein  modifisierender,  die  Entwickelung  hem- 
tneiidt*r  oder  fCirdernder  sein.  Aber  m  kann  der  nun  fixirten  &bmasde  nichts 
tieucs,  koine  Determinanten  mehr  hinsufugen* 

t>h  Knmkht  itsdeterminanlen,  dk  jeder  einieliie  von  uns  in  wechselnder 
Zftlil,  Art,  und  Koinbinatiun  aufwetst,  etammen,  wie  aUe  seine  Determinant 
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ten  uberhaupt,  aus  eemer  ihm  individuell  zugehorigen  Ahnenmasse,  Was 
in  dieser  tdcht  vorgebildet  ist  von  weiter  vererbbaren  Anlagen  (Determinan- 
ten),  das  bringt  keiu  ausserer  Einfluss  mehr  in  das  nach  der  Kemverschmel- 
zung  giegebene  tind  fest  begrenxte  individuelle  Keimplasma  hinein. 

Die  individuellen  Differenzen  setzen  Determinanten  voraus,  die  im  Ahnen* 
plasma  der  Eizellen  vorhaaden  HeLo  konnen,  aber  niciit  miissen;  je  hoher 
organisiert  die  ganze  Gattung,  de^to  grosser  die  Zahl  dieser  individuell  wecb- 
selnden  Determiiianten.  Weon  die  Genealogie  lehrt,  dass  jeder  Mensch  in 
der  siebenten  Generation  aufwarts  schon  128,  m  der  achten  256t  in  der 
zwolfteo  bereits  4096  Ahnen  gehabt  hat,  die  alle  individuell  verschieden 
waren  iind  von  denen  alien  er  eiae  oder  mehrere  besondere  individuelle 
Determinanten  geerbt  haben  kaan,  so  begreift  sich  die  ungeheure  Zalil  in- 
dividueller  Kombinationen,  die  bei  seiner  eigenen  Zeugung  mogUch  war  eo, 
von  denen  aber  nur  eine  sich  realisiert  hat. 

Der  Begriff  der  erblichen  Belastung  wird  meist  viel  %n  eng  gefasst. 
Nicht  die  Tataache  allein,  ob  eines  der  Eltem  oder  beide  an  der  gleichen 
Krankheit  gelitten  haben,  wie  der  Explorand,  \st  entscheidend.  Auf  dieaer 
engen  Basis  aufgebaute  Statisliken  bringen  uns  allein  wissenschaftlich  nicht 
weiter,  AlJe  krankhaften  Anlagen,  die  bei  irgend  einem  Individnum  her- 
vortreten,  sind  als  ererbte  anzusehen,  ganz  gleichgiltig,  ob  die  entsprechen- 
den  Krankheiten  bei  den  Eltern  oder  deren  Vorfahren  naehwebbar  sind  oder 
nicht* 

Die  latente  Vererbung  spielt  namlich  in  der  Pathologie  eine  viel  grossere 
RoUe^  als  gewobnlich  angenomraen  wird,  Nur  ist  es  bei  der  Unsicherheit 
tmserer  genealogischen  FamEienkermtnisse  auch  nur  iiber  die  nfichsten 
GeneraUonen  hinaus  meist  sehr  schw^^  den  NachweiB  zu  fiihren,  bei  welchen 
der  EahUosen  Ahnen  die  entsprechende  Determinante  zur  Entwickelung 
gekommen  ist. 

Die  Frage  nach  der  Vererbung  pathoIogischer»  wie  auch  normaler  psy- 
chischer  und  leiblicher  Charaktere  lauft  nun  aber  einfach  auf  eine  Wahr- 
scheinlichkeitareehnung  hinaus.  Kein  vemiinftiger  Mensch,  sagt  Martius, 
glauht  an  die  ^loglichkeit  eines  Systems,  mit  dem  ea  geiingen  miisse,  in  Monte 
Carlo  mit  Sichcrhcit  vorau8j!uberechnenj  ob  im  ESnzelfalle  die  Kugel  auf 
rouge  oder  noir  oder  gar  auf  Zero  fallt.  Was  wir  wisaen,  ist  nur  dass  die 
Wahrscheinlichkeit  fiir  rot  sich  wie  1  zn  2,  fur  Zero  aber  nur  wie  1  zu  36  ver- 
halt,  Ungefahr  mit  ahnlicher  Wahrscheiolichkeit  wissen  wir,  dass  fiir  ein 
Eltempaar  seine  Kinder  mit  dem  komplizierten  Determinantenkomplex, 
den  wir  "ausgesprochene  phthisische  Anlage''  nennen,  urn  so  geringer,  je 
weniger  Phthise  in  der  beiderseitigen  Ahnenmasse  auszufinden  ist,  Dabei 
ist  aber  keineswegs  gesagt,  dass  aus  einer  tuberkulos  stark  belasteten  Ahnen- 
masse  im  EinzelfaUe  ein  besooders  widerstandsfahiges  Individuum  hervor- 
gehen  kann.    Wer   Pech   hat,  sagt  Martius,  erwischt   bei  der   Kemver- 
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Bchmelzung,  aus  der  er  hervorging,  selbst  die  einaige  schwarze  Kugel  (d,  h. 
Krankbeitsdeterminanten)  die  in  seiner  Ahnenmasse  steckte,  wahrend  ein 
anderer  fast  nur  aus  weissen  Kugeln  entstand. 

Die  neoesteo  Forschungen  haben  unter  anderem  noch  gezeigt,  daas  bei 
der  Befrucbtung  das  Ei  niebt  die  passive  RoUe  spielt,  die  ihm  fmher  zu- 
gescbrieben  i^nirde.  Die  biologischen  Forscbungen  zeigen  ein  deutlicbes 
aktives  Verhalten  des  Befruchtungsbugels^  man  siebt  wie  derselbe  sicb  nach 
alien  Seiten  bin  richtet,  wo  die  Spermatozoen  an  ihn  beranriicken.  Wie 
im  gewdbnlichen  Leben  nicht  seiten  Schwindsucbtskandidaten  eine  gewisse 
Zuneigting  zeigen,  lo  konnte  das  auch  bei  den  sich  befruchtenden  Ei-  und 
Spermazellen  mcbt  unnioglicb  sein.  Unter  der  stattlichen  Zahl  von  iiber 
50  Millionen  Spermatozoon-Be werbern,  die  ja  bei  einer  Ejakiilation  ausge- 
worfen  werden  eollen,  konnten  g^ade  die  Tuberkuloseveranlagten  mebr 
Ncigung  zu  einander  empfinden,  Sehen  wir  nicbt  sebr  viele  Aborte  \m 
Scbwindsuchtigen,  wo  bei  der  Kopulaiion  die  Anlage  bei  den  einaebien 
akfcumuliert,  rasch  zum  Untergange  des  zukiinftigen  Individuums  fiihren^ 
und  zwar  bereits  im  Uteruslebeii?  von  der  grossen  Sterblicbkeit  in  den  ersten 
LebenBJahren  sebon  nicbt  mebr  zu  reden. 

Wir  konnen  jetrt  nicbt  melir  leugnen  die  Existenz  einer  Anlage^  einer 
Dispoation  fiir  Schwindsucht.  Die  Disposition  i^t  nicht  etwas  in  der  Luft 
Schwebendes,  sie  muss  irgendwo  ibren  Sitz  baben,  d.  h.  ein  Substrat,  in  dem 
fiie  sich  entwickelt  und  ablauft*  Krankbafte  Stoningen  oder  krankbafte 
Verandemngen  obne  anatomischen  Sitz  giebt  es  nicht.  Diesen  anatomischen 
Gedanken  Virchows  diirfen  wir  bei  Besprecbungen  der  Fathogenese  der 
Krankheiten  nie  vergessen,  nie  aus  den  Augen  laasen. 

Wicbtig  ist  jetzt  nur  die  Frag^  zn  entscbeiden,  welches  denn  eigentlich 
die  Gewebszellen  sind,  an  welche  die  spezifisch  tul>erkuldse  Anlage  gebunden* 
Entgultlg  ist  diese  Frage  immer  noch  nicht  entschieden,  doch  scheinen  die 
neiLsten  Arbeiten,  so  unter  anderem  die  Arbeiten  von  Weleminsk^*  dafiir  zu 
sprechen,  dass  dieTuberkelknotcheti  sich  stets  im  L}'Tnpbsystem  entwickebi. 
Von  Alters  her  ist  die  '*lyinpbatische  Konstitution  "  eng  verbunden  mit  der 
Schwindsucht  und  wir  seben  ja  meist  auch  das  Lymphsystem  bei  der  Phthise 
ergriffen.    Der  Tuberkel  wird  ja  auch  als  Lymphom  von  Virchow  bezeichnet. 

Die  Atdage  zur  Phthise  Btellt  mcht  eine  spezifische  Determinante  dar, 
sie  setxt  sich  vielmebr  in  jedem  Falle  aus  einer  ganzen  Reihe  an  ach  vari- 
abler  anatomiscb-ph)*siologiseher  Fakt'Oren  zusammen,  die  nach  Menge  und 
Auspragung  den  grossten  Schwankungen  unterliegen  und  sich  bald  so,  bald 
80  kombinieren  kdnnen.  So  ist  mebr  oder  weniger  scUiesslich  jeder  dis- 
poniert,  aber  es  b^teben  ja  nach  Menge,  Hocbgradlgkeit  und  zufalliger  Kom- 
bmatjon  jeder  Einxelmomente  zwiscben  den  einzelnen  Individuen  bedeutende 
Unterechiede  in  der  Widerstandskraft  gegen  tlie  Wirkung  der  tuberkulosen 
InfektioQ — ^von  den  geringsten  bis  2U  den  starksien  Graden  der  phthisischen 
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Veranlaguag  in  zahliosen  Abstufungen  und  Kombmationeo  (Sohliiterj  Mar- 
tius), 

Wenn  vnr  daa  Lymphsyst^m  fur  den  anatomisclien  Sitz  der  Tuberloilose 
halten  miisgen,  so  erklart  sich  leicht  das  vielMtige  Bild  derselben  in  alien 
Organen,  da  alle  Organe  Lymphgefasse  beaitzen,  Bei  der  Anlage  wird 
beim  Kinde  das  kiankhaft  disponierte  Lymphsystera  nicht  gleichmassig, 
sondeni  bald  in  einem,  bald  in  tlem  andern  Organ  vererbt  und  vnr  seben,  dasa 
Tuberkulose  bald  in  den  Lungen,  Gehirn,  und  anderen  Organen  auftntt, 
ganz  wie  wir  es  bei  der  Anlage  zut  Arteriosklerose  beobachten,  wo  bald 
GehLrnapoplexie,  bald  Angina  pectoris,  bald  Endarteritis  obliteranB,  die 
Todesursache  bildet. 

Wir  miiasen  bei  der  Frage  uher  Phthise  mcht  vergessen,  dasa  ^  auch 
mcht-  tuberkulose  Phthisiker  giebt,  z*  B,  bronchiektatische  oder  katarrha- 
Usche  Phthise  alter  Leutc,  karisinoinatdse  aktinomykose  Phthise,  und  be- 
sonders  auch  chronische  indurative  LungeTientzundungen  nach  Staub- 
inhalationen,  die  tuberkulos  werden  konnen,  aber  nicht  miissen* 

Bei  der  Ubiquitat  der  TuberkelbaziUen  entsteht  nur  dann  PhthiBe,  weun 
die  infizierten  Organismen  dazu  die  Bedingungen,  d.  h.  Anlage  bieten,  Und 
wie  gross  ist  die  Infektion  der  Lungen  ohne  nachfolgende  Phthise  1  Nach 
Nigell,  FraniB  u.  a.  hat  jeder  Mensch  nach  dem  30.  Jahre  Reste  von  stattge- 
fundener  lafektioti  mit  TuberkelbaziUen.  Wer  aber  einmal  die  Disposi- 
tion zur  Schwindsucht  ererbt^  die  ja  qualitativ  verschieden  ist,  so  kann  die 
Anlage  auch  ohne  TuberkelbaziUen ,  aUein  durch  InfluenzabazUlen  oder  durch 
Strepto-  oder  Staphylokokkeninvaslon  den  Tod  zur  Folge  haben,  iBt  also 
im  Grunde  gestorben  an  den  Folgen  ererbter  Anlage  zur  Pbtliisis. 

Es  steht  ]a  fast  die  Ubiquitat  des  TuberkelbaziUus,  leh  meine  naturlich 
die  Ubiquitat  nicht  vom  bakteriologischen,  sondem  epidemiologischen 
Standpunkte. 

Auf  Grund  aUea  gesagten  kommen  wir  zum  Schluss,  dasa  bei  der  Ent- 
stehung  der  Phthise  der  konstitutionelle  Faktor  die  HauptroUe  spielt* 
Der  Phthisiker,  wie  schon  Hippokrates  sagte,  stammt  ab  vom  Phthisiker. 
Es  wird  gewiss  ein  reichlichea  Material  fiir  Infektionen  Gesunder  produziert, 
aber  diese  Keime  miii^ien  erst  unter  geeigneten  Bedingungen  in  die^  Lungen 
gelangen  und  infizieren,  aber  das  ist  noch  keine  Phthise,  sondem  kann  erst 
zur  Phthise  werden,  weim  die  TuberkelbaziUen  im  Gewebe  auswachseix 
komien,  Viele  der  eingedningenen  Mikroben  befSrdem  die  Lungen  hinaus 
oder  vemicht^n  sie  oder  hindem  sie  am  AuHwachsen.  Die  Widerstands- 
fahigkeit  dessclben  Individuums  ist  ausserdem  nicht  m.  alien  Zeiten  gleich 
und  eine  maasige  kann  durch  eine  grosse  Zahl  von  Keimen  iiberwunden 
werden,  Diese  MogUehkeit  ist  aber  dort  am  grossten^  wo  die  raeisten  Keime 
in  die  Aussenwelt  gelangen,  d,  tu  in  der  Nshe  eines  Phthisikei^,  und  es  ist 
menschlich  ganz  begreiflich,  dass  man  den  Kranken  meidet  und  sich  Dicht 
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unnCVtiger  Gefahr  aussetzt.  Nur  darf  dieses  instinktive  Schutsbestieben 
nioht  bis  zur  Ausstossung  der  Eranken  gehen.  Wir  woUen  gegen  die  Tub^- 
kuli^^  und  nicht  gegen  die  Tuberkul5sen  k&mpfeii  (Saugmann). 

IU>\  riolitiger  WaM  des  Personals,  richtiger  Wohnung  und  Ernahrungy 
Uh  grUniUioher  hygienischer  Schulung  bietet  die  gesteigerte  Infektion  in 
SHUHtorion,  Kurorten,  Hospitalem,  und  Privatwohnungen,  sowie  Hans- 
StiuHtorion  keino  Gefahr.  Wenn  das  fiir  die  am  meisten  Exponierten  gilt, 
iiuuts  tv4  f\\r  ilio  weitere  Bevdlkerung  erst  recht  gelten.  Die  einhdmische 
lU^YiMk(^nu\K  dor  Kurorte  hat  nirgends  eine  Zunahme  an  Tuberkuloee  er- 
ki^iutou  lnsi«(Mi.  Der  richtig  erzogene  Phthisiker  ist  somit  keine  Gefahr  fur 
ilio  I'lu^obuug.  Der  Kampf  gegen  die  Tuberkelbazillen  ist  aber,  selbst  wo 
ti\K^  \\\  n^vUauftt^r  Woise  in  Betracht  kommen,  doch  im  Grunde  nur  ein  Eampf 
fur  (U^iuliohktMt  und  kann  durch  Endehung  zur  Reinlichkeit  erfolgreich 
^i^ixtKil  worilon.  Das  belastete  Individuum  aber  ist  therapeutisch  zu  be- 
haiulolu  duroh  St&rkung  des  Organismus  vermittelst  hygienisch-di&tetischer 
M«w«i)M4hiuou.  Aiif  diesem  Wege  werden  die  aus  gesunden,  aber  zuweilen 
ivH'ht  -Ji^hwui^hon  Dt^trrminanten  entstandenen  Eigensehaften  im  Organis- 
wwia  ^ivsUkkt  im  Kiunpfo  mit  den  aus  pathologischen  Determinanten  her- 
voi^i^iviiMi^aou,  ilio  ihrorseits  auch  qualitativ  verschieden  sind  und  somit 
\\\>i  Khiu|»1  Huf  gUnHtigon  Erfolg  natiirlich  in  gewissen  Grenzen  zu  erhoffen 
ihl,  /.uwi^iU^u  uiud  dlo  Kigrnschaften  so  stark  entwickelt,  dass  keine  Mittel 
\w\\kh\  .u»  <.h  U^kftiupfon,  und  der  Organismus  muss  erliegen. 

hui  h«v4.illtui  uuitM  nmn  vornichten,  wo  man  ihrer  habhaft  werden  kann, 
.^Kr»  '«u  L-.li^ulHui.  du>«H^UHn\  (>innml  ganz  aus  der  Welt  zu  schaffen,  ist  ja  eine 
\  u>i>i\>  > 4i.ii KiiuM  ^^^  gnniion  Organismus  macht  denselben  fahig,  den  einen 
( iluls'^  >«  ^v'u  Kuui|i|  uiil  TulH^rkolbazillen  durchzufiihren  und  darauf  muss 
uii  i  i  .Wu..^s'in«^t/«»i*ti*  ^t^riohtot  werden. 

h%  I  U  »  'K\  \\\\\Mx\u\wU\  »\Mi  Homit  die  vererbte  Anlage,  d.  h.  die  vererbte 

II4..J...  KiMu    ouvU»^iuu>a  M\vmont   -ilie  pravalirende  Rolle,  gegen  welche  wir 

,M.»  U\..'»  '»»^U  »U{kt*iUfj*^hou  MuHHrt>geln  am  schnellsten  mit  Erfolg  zu  Felde 

.. '»,  M      \Kv'   wutUio   hi-*jHv*i(ion  zur  Schwindsucht  ist  also  kein  Wort 

^ ,  ,|Uvi   iiviu^  ifiUvMmuv,"  wmdem  sie  stellt  einen  Factor  dar,  mit 

,    »        vi    nu!sAl»»v^ii    i\H^Ku\»u   MiUHH.     Hippokrates   hatte   bis   zu  einem 
,  ,,     ,  .  xaa  i\.  l\%Ala.  \\\«ku  \M'  i*wnto:  **Der  Phthisiker  stammt  ab  vom 


'li 


uncuATiui. 


.,.     *»      .     \      \y  \.^.w*^*v^^^»^^*^  iKm' oim*m.  Substaius,  1904. 
^      \       V        ^    /       X     S^mUi*  xK^   VmhI  .  i»«o.,  von  F.  Merkel,  Bd.  xvi,  1906. 

u  >\*v^      ■  :%i^  \   x  v  ^;>  Vyiv.*w  Jii*  •'^^^V  «»^>  Vererbungslehre,  1905. 
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Heider:    Vererbung  und  Chromosome,  1900* 

Mart  tug :     Pathogen&ie  i  nnerer  K  ra  tikhei  ten ,  1 906 . 

Marlius:     Kranki^eitsanlage  und  Vertrbitng,  1906, 

Riffel:     Die  Erblichkeit  der  Schwindsuebt,  1800  und  1902, 

Unterberger:     Zur  Frage  ilber  die  Erl>lic|ikeit  der  Sch^^indsucht,  190L 

Unterberger:     T3er  konsfit.  Faktor  in  der  Schwindsuchtsfrage,  1903. 

Unterberger:     Vererlmng  der  Sc^hwinckueht  im  Lkhte  bioiogisiiher  Fomchungen,  1907. 

SchiUter:    Die  Ankge  mr  Tuberkuloie,  1905, 


Heredity  in  Consumption. — (Simon  von  Untehbehger.) 

1.  The  difference  between  the  infectionists  and  the  hereditarians  m  to 
the  origin  of  consumption  is  relative  rather  thm  actual,  depending  upon 
emphafiifi  laid  on  the  organism,  on  the  one  hand,  or  on  the  carrier  of  in- 
fection, on  the  other-  For  the  genesis  of  consumption,  as  of  every  other 
diseasep  a  soil  (the  body)  and  an  exciting  cause  (tubercle  bacillus)  are 
necessary, 

2.  The  latest  researches  in  embryology  show  us:  first,  that  the  chro- 
mosomes in  male  and  female  ovum-celk  are  of  the  same  number;  and, 
second,  that  they  vary  in  quality, 

3.  Chromosomes  and  their  manifold  subdivisions  correspond  to  the 
separate  qualities  of  the  fully  developed  organism.  All  chromosomes  in 
the  human  species  are  Inherited,  either  in  manifest  or  in  latent  form;  in 
this  way  we  explain  the  phenomena  of  atavism. 

4.  All  tendency  to  disease  that  appears  in  any  individual  b  to  be  re- 
garded as  hereditary,  whether  or  not  the  corresponding  disease  can  be 
traced  back  each  time  to  the  parents  or  ancestors. 

5.  The  tendency  to  consumption  is  inherited  and  may  be  developed 
by  various  agencies. 

6.  Numerous  autopsies  show  that  every  man  over  thirty  yeare  of  age 
has  old  remains  of  a  tuberculous  infection.  These  facts  show  how  com- 
paratively easily  the  hnman  organism  can  overcome  the  tubercle  bacilli, 
and  give  us  the  indication  for  our  treatment:  the  strengthening  of  the 
organism  by  hygienic  and  dietetic  means,  the  details  of  which  have  been 
worked  out  by  the  large  sanatoria. 

7.  We  must,  of  course,  seek  to  destroy  the  tubercle  bacillus  as  far  as 
possible,  but  it  is  Utopian  to  imagine  that  all  the  tubercle  bacilli  in  the 
world  can  be  anniliilated.  Our  chief  endeavors  must  therefore  be  directed 
toward  strengthening  the  body. 


tJBER  DIE  ROLLE  DER  ERERBTEN  DISPOSITION  BEI 
DER  ATIOLOGIE  DER  TUBERKULOSE. 

Von  Dr.  Johann  von  S2ab6kt, 


Nach  einer  Siatirtik,  welcbe  Verfaaaer  an  14S6  Tuberkulfiieii  und  an 
1433  Niohttuberkuldaen  susammen  gestellt  hatte,  ergaben  aich  folgende 
Reaultate: 

1.  Wir  mOflflen  die  InfektionBgefahr  anerkennen  und  jede  piophy- 
luktiMche  MoHBrogel  nut  Froude  begrilMtien,  wir  dOrfen  aber  die  RoUe  der 
Infektion  nicht  iiberach&tzen  und  durch  iibertriebene  Verordnungan  die 
80  h&ufig  vorkommende  Phthiaiophobie  vergrOflsenL 

2.  Wir  mufiflen  die  Wichtigkeit  aowohl  der  ererbten  ala  der  erwoxbraen 
DifipoHition  anerkennen;  wenn  die  ererbte  Disposition  auch  nicht  su  hAufig 
vorkominty  so  oft  al)er,  wie  die  erworbene,  kommt  sie,  nach  Verfaaaer, 
unbedinRt  vor. 

3.  Don  gr6HHton  Prozentsatz  zeigte  die  elterliohe  Belastung;  sirka  die 
Halfto  von  dieseni  Prozentsatz  fiel  auf  die  v&terliche,  die  HAlfte  auf  die 
nmtteriiche  JsJeitc;  nur  l>oi  einem  Drittel  konnte  man  die  Tuberkuloae 
der  £Itorn  schon  vor  dor  Goburt  ihrer  Kinder  konstatleren.  Einen  Uei- 
neron  I'rozentmitz  zeigte  dio  grosselterliche,  und  den  kleinsten  die  ge- 
HchwiHtcrlicho  Iklastung. 

4.  Tix)tz(ltMn  dor  Habitus  phthisicus  haupts&ohlioh  bei  der  ererbten, 
wcniger  hoi  dor  oi'worljonon  Tul)orkulose  vorkommt,  und  nur  selten  bei 
nicht  an  Tuhorkuloso  lOrkmnkton,  kann  man  ihn  weder  fiir  die  Tuberkuloae, 
nuch  fiir  dio  ororbto  Disposition  als  charakteristisches  Symptom  beieich- 
noiK 

5.  Die  ororbto  Disposition  iibto  auf  die  Schwere  der  F&lle  keinen  ESih 
fluss  aus;  Ausiiahinou  hildoton  nur  dio  FMe,  wo  eine  violseitige  Belaatung 
vorhaiulou  war;  dioso  nalnnon  auch  oinen  schwierigen  Verlauf. 

().  Dio  orblicho  IkUistung  kain  im  VorhAltnis  bei  Alteren  Menachen 
fast  oboiiso  oft  vor  wio  l)oi  don  jungon  l^atienten. 

7.  Das  lia^hnior'sclio  Gosotz  konnte  Verfassor  nur  selten  beat&tigBn. 
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Hereditary  Disposition  as  a  Factor  in  the  Etiology  of  Tuberculosis. 

—(von  Szab6ky.) 

The  author  announces  the  following  results  of  statistics  which  he  col- 
lected from  1456  tuberculous  and  from  1433  non-tuberculous  cases: 

1.  The  danger  of  infection  should  be  recognized  and  every  prophylactic 
measure  hailed  with  joy,  but  the  danger  of  infection  should  not  be  over- 
estimated nor  should  the  oft-recurring  phthisiophobia  be  magnified  by 
excessive  precautions. 

2.  The  importance  of  hereditary  as  well  as  acquired  disposition  must 
be  recognized;  for  although  hereditary  disposition  is  not  too  frequently, 
it  is,  nevertheless,  according  to  the  author,  quite  as  frequent  as  acquired 
disposition. 

3.  The  greatest  rate  of  percentage  was  shown  by  those  with  an  inherited 
taint,  about  one-half  on  the  father's  and  one-half  on  the  mother's  side. 
In  only  one-third  of  the  cases  tuberculosis  showed  itself  in  the  parents 
before  the  birth  of  their  children.  A  smaller  percentage  showed  tuber- 
culosis in  the  grandparents  and  in  the  smallest  percentage  of  the  cases 
tuberculosis  in  brothers  or  sisters  was  noted. 

4.  The  phthisical  habit  cannot  be  designated  as  a  characteristic  of  tuber- 
culosis nor  of  hereditary  disposition,  although  it  occurs  chiefly  in  heredi- 
tary cases,  less  often  in  acquired  ones,  and  almost  never  in  non-tubercu- 
lous individuals. 

5.  Hereditary  disposition  exerted  no  influence  upon  the  gravity  of  the 
cases,  except  where  the  taint  was  inherited  from  various  collateral  rela- 
tives when  the  disease  ran  a  severe  course. 

6.  The  inherited  taint  occurred  relatively  as  often  in  older  as  in  younger 
patients. 

7.  The  author  was  very  rarely  able  to  verify  the  Brehmer  law. 


La  disposition  h^rMitaire  dans  I'^tiologie  de  la  tuberculose.— 

(von  Szab6ky.) 

L'auteur  rapporte  les  r^sultats  suivants,  tires  des  statistiques  faites 
dans  1456  cas  de  tuberculose  et  1433  cas  non-tuberculeux. 

1.  II  faut  reconnattre  le  danger  de  Tinfection  et  saluer  avec  joie  toute 
mesure  prophylactique;  mais  on  ne  doit  pas  exag^rer  le  danger  de  Tinfec- 
tion,  ni  prendre  des  precautions  excessives,  qui  ne  peuvent  qu'  augmenter 
la  phthisiophobie  qui  est  d^ja  trop  r^pandue. 

2.  II  faut  reconnattre  Timportance  des  dispositions  hdr^ditaire  acquire. 
Car,  bien  que  la  disposition  hdr6ditaire  ne  soit  pas  tr^  fr6quente,  elle  est, 
d'aprte  I'auteur,  k  peu  prte  aussi  fr6quente  que  la  disposition  acquire. 
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3.  Le  plus  grand  pourcentage  de  malades  s'est  montr6  chez  les  person- 
nes  qui  ont  h£rit£  la  disposition;  environ  la  moiti6  de  ce  pourcentage  a 
h6nt6  la  disposition  du  cdt^  du  p^re  et  la  moiti6  du  c6i4  de  la  m^re.  Dans 
un  tiers  des  cas  seulement,  la  tuberculose  s'est  montrfe  chez  les  parents 
avant  la  naissance  de  leurs  enfants.  Dans  un  pourcentage  plus  petit, 
on  trouva  la  tuberculose  chez  les  grands-parents  et  la  tuberculose  chez 
les  fr^res  et  les  soeurs  se  trouva  dans  un  nombre  de  malades  repr^sentant 
le  plus  petit  pourcentage. 

4.  L'habitus  tuberculeux  ne  pent  pas  dtre  d6sign6  oomme  caract^r- 
istique  pour  la  disposition  h^r^taire,  quoiqu  'il  s'observe  principalement 
dans  les  cas  h£r6ditaires,  moins  souvent  dans  les  cas  acquis  et  presque 
jamais  chez  les  individus  non-tuberculeux. 

5.  La  disposition  h^r^taire  n'exerce  aucune  influence  sur  la  gravit6 
de  la  maladie,  excepts  les  cas  oix  la  disposition  est  h6nt6e  de  diff^rents 
parents  collat^raux;    dans  ces  demiers  cas,  la  maladie  est  plus  s6v6re. 

6.  La  disposition  h^ritte  s'est  trouv^  aussi  souvent,  relativement, 
chez  les  vieux  que  chez  les  jeunes  malades. 

7.  L'auteur  n'a  en  que  trfes  rarement  Toccasion  de  verifier  la  loi  de 
Brehmer. 


THE  PRESENT  STATE   OF   OUR   KNOWLEDGE   CON- 
CERNING HEREDITY  IN  TUBERCULOSIS. 

By  Aldred  Scott  Warthin,  Ph.D.,  M.D.,         , 

Ann  Arbor,  Miehigan. 

This  article,  having  come  to  hand  late,  is  printed  at  the  end  of  the  pro- 
ceedings of  Section  I  (p.  377).— {Editor.] 


LUNGENTUBERCULOSE  UND  ASTHENIA  UNIVERSALIS. 
Von  Prof.  B.  Stillkr, 


Im  Verlaufe  meiner  langjahrigen  Studien  iiber  die  Enteroptose  bin  ich 
jur  Aufdeekung  einer  constitutiooellen  Krankheit  gelangt,  welche  die  ver» 
breitetst-e  unter  alien  auf  hereditarer  AiJage  bemhenden  Krankheiten  ist^ 
der  Asthenia  universalis.  Die  Anlage  gibt  sich  schon  beim  ICinde  durch 
den  atonischen  Habitus  kund:  Zartes  Skelett,  langer,  flacher  Thorax,  steil 
abfallende  Rippen,  breite  Intercostalraume,  enger  Angulus  epigastticus, 
und  als  Teilerscheinung  de^  astheniscben  Brustkorbes  eine  Lockening  des 
Rippenbogens  in  Form  des  Freibleibena  der  normaliter  fixierten  Spitze  der 
10.  Rippe  in  Folge  eines  angeborenen  Knorpeldefectes.  Dieser  Habitus 
hat  die  verschiedensten  Grade  von  seiner  hochsten  Ausbildung  bis  zum  Grad 
des  normalen.  Es  gibt  viele  Falle,  wo  der  Habitue  weaig  markiert  istj 
dann  geniigt  das  Stigma  der  costa  decima  fluctuans  lur  Feststellung  des 
astheniscben  Habitus,  Dieser  aber  ist  nicht  das  Wesen  der  Anlage^  sondem 
blosa  der  sichtbare  Index  der  aJigemeiDen  astheniscben  Constitution^  welche 
mit  Atonie  aUer  Gewebe,  mit  Hypoplasie  de^  Herzens  und  der  Gefaase,  und 
anderen  angeborenen  Anomalien  einhergeht* 

Dieser  Habitus  und  diese  Constitution  disponieren  mi  einer  Reihe  von 
Symptomen,  welche  sich  meist  erst  nacb  der  Pubertat  entwickeln  und 
sueammen  die  asthemsche  Krankheit  ausmachen:  Enteroptose,  ner\^ose 
Dyapepsie  und  Neurasthenie.  Die  Astheniker  sind  dabei  fast  immer  mager, 
von  eeblaffer  Muskulatur,  und  animisch,  und  zeichnen  sich  dadurch  aus, 
dass  auf  Gnind  der  Asthenie  des  Bauchsympatbicus  schon  geringe  Veran- 
laasungen  schwere  Emahrungsstdrungen  erzeugen.  Uberdies  zeigen  sie 
meist  Hyperaciditat  und  Magenatonie,  deren  klinisches  Zeichen  das  Plit- 
Bchem  und  deren  morphologiscber  Ausdruck  die  Gastroptose  ist;  endlich 
habituelle  Obstipation  als  Folge  der  Darmatonie. 

Meine  eingehenden  Untersuchtmgen  an  Phthisikem  haben  nun  ergeben, 
daas  nicht  nur  der  asthenische  Habitus  mit  dem  phthisischen  identisch  ist, 
aondem  dass  der  Ietz;tere  eigentlieb  und  nach  seiner  urspriinglichen  Bedeu- 
tung  der  asthenische  bt^  und  ebenf alls  fast  ateta  das  Stigma  costale  aufweist* 
Dieser  Korperbau  ist  seinem  Wesen  nach  nur  der  Index  der  asthenischen 
Constitution  und  bedeutet  erst  secundar  die  AnlagezurPhthise;  mitandei^n 
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Worten:  die  Asthenie  involviert  die  Disposition  zur  Phthise.  Demgemfiss 
finden  wir  bei  alien  durch  den  Habitus  gekennzeichneten  Liingenkranken 
auch  meist  Enteroptose,  nervose  D)r8pepsie,  und  Neurasthenie,  sowie  alle 
iibrigen  funktionellen  Storungen  des  Morbus  asthenicus.  Auch  der  psy- 
chische  Habitus  ist  derselbe;  beide  zeigen  haufig  einen  lebhaften  Geist,  oft 
bedeutendes  receptives,  seltener  schopferisches  Talent,  noch  seltener  starke 
Willensenergie,  dafiir  Einbildungskraft  und  Impressibilitftt.  Wir  finden 
unter  den  Asthenikem  und  Phthisikem  oft  Kiinstler  imd  Dichter,  wahrend 
wirklich  beschrankte,  dumme,  stumpfsinnige  Menschen  imter  ihnen  nur 
selten  angetroffen  werden. 

Die  bei  Phthisikem  in  70-90%  constatierte  Dyspepae  ist  nichts  anderes 
als  die  der  Asthenie  legitim  zugehOrige  nervose  oder  enteroptotische  Ver- 
dauungsstdrung.  Die  sogenannte  pr&tubereulose  Dyspepsie,  der  G^enstand 
so  vieler  Controversen,  ist  durch  die  Beziehung  der  Phthise  zur  Asthenie 
vollkommen  klar  gestellt;  denn  sie  ist  nichts  anderes  als  eine  bei  Astheni- 
schen  oft  vorkommende  schwere  Dyspepsie  und  Em&hrungsstdrung,  die 
den  Ausbruch  einer  meist  ebenfalls  schweren  Phthise  begiinstigt. 

Die  Annahme  vieler  Autoren  von  bedeutenden  Namen,  dass  der  phthis- 
ische  Habitus  nur  durch  die  emaciirende  W^kung  der  Erankheit  entsteht, 
und  vor  derselben  gar  nicht  vorhanden  sei,  wird  durch  die  Identifizierung 
desselben  mit  dem  asthenischen  ein  fiir  allemal  iiber  den  Haufen  geworfen. 
Denn  wir  begegnen  demselben  bei  Tausenden  von  Asthenikem,  und  der  Bip- 
pendefect,  der  enge  epigaatrische  Winkel,  und  die  ganze  Conformation 
des  Skeletts  sind  ang^boren,  und  konnen  als  anatomische  AnOmalie  gar 
nicht  erworben  werden. 

Das  Freund'sche  Zeichen,  die  Verkiirzung  und  Starrheit  des  1.  Rippen- 
knorpels,  wird  neuestens  als  bedeutendster  Factor  beim  Zustandekommen 
der  Lungontuberculose  hingestellt,  indem  es  die  geh6rige  Liiftung  der 
Lungenspitzen  beeintrachtigt.  Dies  ist  eine  grosse  XJbertreibung.  Diese 
augeborene  Anomalie  ist  nur  ein  haufig  vorkommendes  Attribut  des  astheni- 
Huhen  HubituH,  und  wirkt  bloss  mit  dazu  bei,  dass  die  Spitzen  leichter 
erki'uakoa.  Al)er  die  grosse  allg^meine  Disposition,  welche  in  der  ganzen 
(\u)dtituti(in  liegt  und  sich  im  ganzen  Habitus  ausdriickt,  ausschliesslich  in 
jmmr  geriiigon  Anomalie  suchen  zu  wollen,  ist  ein  Verkennendes  wirklichen 
(mthitU^gitit^hun  (lenchehons.  Und  wenn  man  auf  Grund  jener  einseitigen 
lUOoUuuiboht)!!  AufTtisHung  mittelst  Durchschneidung  des  verkiirzten  Knorpels 
\\\i\  V\\\\\\i^  \^v\x\\Um  odor  heilen  will,  so  ist  dies  eine  therapeutische  Chim&re. 
AU  \\AU\u  luuu  dm  lurch  den  ganzen  asthenischen  Organismus  mit  seiner 
uUg\nvKUium  Atvuiie,  mnon  zahlreichen  secretorischen,  motorischen,  und 
vwu A  \vaiu^  Suwuigtvi^i  wolrho  insgesammt  eben  die  Veranlassimg  zur  Phthise 
UKkva.  uuvK  u\u'  \\\\  ^mw^im  l)oeinflussen  k6nnte. 

^W  iv^it^Mv^^^i^  IXkUdtitution  ist  aber  nicht  bloss  der  N&hrboden  fiir 
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die  Phthiae,  sondern  aiich  fiir  andere  Kraakheiten,  so  fiir  die  Chlorose,  fur 
das  Mag^ngeschwiJr,  fiir  die  asthenigche  Albumimirie ;  wahrend  sie  gegeniiber 
anderen  Affectionen  einen  gewissen  Antagoaismus  zeigt,  so  gegeniiber  der 
Fettsucht,  Gicht,  chroniscbem  Rheumatismus,  degpnerativen  Herz-  und 
Gefasskrankheiten,  welche  zu  dem  entgegpngeaetzten,  immlich  dem  apo- 
plectischen  Habitus,  in  genetiBcher  Beziehung  stehen. 

Endlich  sei  bemerkt,  dass  die  modeme  hygienisch-diatctische  Prophylaxe 
und  Behandlung  der  Lungentuberculose  nicht  eigentlieh  die  Therapie  der 
Phthise,  sondem  die  der  Aathenie  iat,  und  ihre  riehtig^  theoretische  Be- 
griindung  daiin  findet,  dass  Bie  eine  eminent  causale,  d.  h.  eine  gegen  die 
coastitutionelie  Grundlag^  der  Phthise  gerichtete  Therapie  der  Phthise  ist. 


Tuberculosis  of  the  Lungs  and  Asthenia  Universalis. — (Stiller.) 

1.  Asthenia  universalis  is  a  wide-spread  constitutional  disease,  in  the 
aenfie  that  it  depends  on  hereditary  tendency.  Its  attribntes  are:  enter- 
optosis,  nervous  dyspepsia,  severe  disturbance  of  nutrition  without 
sufficient  cause,  atony  of  the  stomach  with  flatuleneej  intestinal  stony, 
neurasthenia,  and  flaccidity  of  all  tissues, 

2.  The  tendency  shows  itself  in  the  atonic  habit  of  the  child;  dehcate 
skeleton;  long,  flat  thorax;  oblique  ribs;  small  epigastric  angle;  and^ 
as  a  concomitant  of  the  asthenic  thorax,  looseness  of  the  costal  girdle  due 
to  congenital  defect  of  the  tenth  costal  cartilage,  which  produces  a  floating 
tenth  rib  (normally  fixed).  ^ 

3.  The  phthisical  habit  is  nothing  else  but  the  asthenic;  this  is  ita 
original  meaning;  that  is  to  say^  the  asthenic  habit  is  the  index  of  the 
hereditary,  asthenic  constitution,  which  also  predisposes  to  phthisis,  la 
nearly  all  consumptives  who  present  the  phthisical  habit  we  find  a 
floating  tenth  rib,  and,  in  a  greater  or  less  degree,  enteroptosis,  nervous 
dyspepsia,  neurasthenia,  and  all  the  other  above-mentioned  attributes  of 
asthenia. 

4.  In  70  to  90  per  cent,  of  consumptives,  dyspepsia  is  nothing  but 
enteroptosis  or  nervous  dyspepsia.  So-called  pretuberculous  dyspepsia 
is  a  severe  form  of  nervous  dyspepsia,  in  which  tuberculosis  is  super- 
added to  a  severe  nutritional  disturbance. 

6-  Fteund's  sign  is  only  a  concomitant  of  the  asthenic  habit.  The 
shortening  and  stiffening  of  the  first  costal  cartilage  doubtless  increase 
the  predisposition  of  the  apices,  but  its  etiologic  significance  has  been 
greatly  overestimated  as  compared  with  the  whole  asthenic  constitution, 
which  represents  the  real  predisposition.    Division  of  the  shortened 
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cartilage  for  prophylactic  or  curative  purposes  is  therefore  a  therapeutic 
error. 

6.  The  opinion  of  many  authorities  that  the  phthisical  habit  is  only  a 
product  of  the  disease  is  based  on  the  doctrine  of  asthenia.  There  are 
many  asthenic  persons  who  have  the  habit  without  being  phthisical, 
and  the  individual  anatomical  anomalies  of  the  phthisiciJ  habit  can 
only  be  regarded  as  congenital. 

7.  The  modem  hygienic  and  dietetic  treatment  of  tuberculosis  in  its 
true  Bonso  is  a  direct  treatment  of  asthenia  and  not  really  of  pulmonary 
tuberculosis. 


Before  adjourning  the  Section,  the  President,  Dr.  Welch,  announced 
that  the  Section  would  next  meet  in  joint  session  with  Section  II  at 
0.30,  on  Tuesday  morning,  in  the  Assembly  Hall,  to  discuss 

THE   OPSONIC   INDEX;   THE   CONJUNCTIVAL   AND 
CUTANEOUS  REACTIONS:  SERUM  DIAGNOSIS. 

(See  page  387.) 


SECTION  I. 
Pathology  and  Bacteriology  (Continued). 


THIRD  DAY.    MORNING  SESSION. 
Wednesday,  September  30,  1908. 

INFECTION  OF  THE  SKIN.    SOURCES  OF  INFECTION. 


The  Section  was  called  to  order  by  the  President,  Dr.  Welch,  at  half-past 
nine  o'clock. 


INOCULATION  TRANSCUTANfiE  DE  LATUBERCULOSE. 

Par  mm.  les  docteurs  J.  Courmont  et  Lesieur, 

LyoQ. 


De  tres  nombreuse  experiences,  nous  concluions: 

(A)  Lea  Fails:  1.  Qu41  s'agisse  du  cobaye,  du  veau  ou  du  lapin,  la 
peau,  en  apparence  intacte,  ou  ras6e,  ou  ^pil^,  laisse  facilement  p^n^trer 
le  bacille  tuberculeux,  dans  certaines  conditions. 

2.  Les  principales  conditions  sont  les  suivantes:  le  bacille  doit  6tre 
suffisamment  virulent;  il  ne  doit  pas  6tre  englob^  dans  les  crachats,  des 
mati&res  f^cales  ou  des  l^ions.  Cependant  la  r^ussite  est  possible  mfime 
dans  ces  cas,  surtout  avec  les  crachats. 

3.  Si  rinoculation  est  positive,  la  peau  se  comporte  de  3  fagons  dif- 
Krentes.  Dans  un  tiers  des  cas,  environ,  elle  ne  conserve  aucune  trace 
du  passage  des  bacilles;  elle  n'a  pas  ^t^  l^sde.  Dans  un  autres  tiers,  elle 
prdsente  seulement  un  peu  d'induration,  ou  des  crodtelles  en  apparence 
banales;  ces  l^ions  sont  cependant  histologiquement  tuberculeuses.  Enfin, 
dans  Tautre  tiers  des  cas,  on  observe  des  tubercules  verruqueux,  d'ailleurs 
toujours  petits  et  discrets. 

4.  Chez  le  cobaye  et  le  veau,  les  gangUons  de  voisinage  deviennent 
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iulfitri'iiUtiXX,  rrt£me  Bans  I^^ion  cutante;    chez  le  lapin,  le  S3rstdme  lym- 
lp\uiiUim  re^  indcmne,  qu41  y  £dt  ou  non  l&don  cutanfe.    Gela  6tait  jl 

ti.  La  g^n^ralmation  8e  produit  le  plus  souvent  chez  le  lapin  et  le  coba3re, 
lA  Ui  \)iutilU^  OHi  HufTMamment  virulent.  Elle  est,  en  tous  cas,  toujours  beau- 
(ump  pltiM  lonio  que  par  rinoculation  sous-cutan^. 

0,  C\mz  Ic)  lapin,  Ion  Idsions  locales  ou  de  generalisation  ont  une  tendance 
mtir(\iUHi  k  la  r^icatrisation. 

7,  C\m74  lo  r*x)bayo,  inoculd  sur  la  face  interne  de  la  cuisse,  les  ganglions 
ifi/|tiinaiix  mmi  plus  atteints  que  les  cruraux;  ils  deviennent  ^normes  et 
H*ti\H'Mmi  Mm  Houvont;  c*est  Ik  une  l^g^re  difiF6rence  avec  la  tuberculose 
par  inoculation  Hous-cutan^e.  En  outre,  les  ganglions  du  c6tA  oppos4  se 
prfinnnnt  phw  vito  ot  phw  souvent  que  par  cette  demi^re'  Les  l&ions 
giin^lionniunm  ne  Hont  pns  absolument  superposables  dans  I'inoculation 
NouM"<Mitan^)  ot  I'inoculation  transcutande. 

(H)  It/flrxiom:  I.  La  i)eau,  mfime  en  apparence  intacte,  est  loin  d'etre 
(KtAco  probabloniont  aux  poils)  une  barri(^re  infranchissable  au  bacille 
tuU^rouloux.  Cotto  porto  d'cntrde  ne  doit  done  pas  6tre  n^gligSe  dans  la 
prati(iuo  humaino  ou  v(St6rinairo.  Beaucoup  de  tuberculoses  peuvent 
provcnir  iruno  inoculation  transcutande  (rasage,  ^pilage,  l&ion  minime, 
etcO«     La  pn^plvyhvxie  doit  niettre  ces  notions  k  profit. 

2,  l/>a  baoilles  jHiuvant  ptvssor  sans  laisser  de  traces  cutanfes,  Tabsence 
d'uno  Ifeion  eutante  n*est  pas  un  argument  k  opposer  k  cette  voie  d'intro- 
duction. 

3,  On  voit,  i\)mbien  variable  et  inattondue  peut  6tre  Torigine  des  tuber- 
culoses visc^rales  et  notmnnient  pulmonaires.  Outre  Torigine  pulmonaire 
el  intestinale,  il  y  a  Torigine  niuqueuse  et  cutande.  Le  lapin,  offrant  une 
tubeorculode  pulmonaire,  d'origine  transcutan^,  sans  Ifeions  ni  cutan^ 
ni  lymphatiques,  est  un  exemple  tie  phtisie  d'origine  bien  ^ioignfe  des  voies 
resfuratoircfs  et  ile  porto  d>Jitr^  impossible  ii  d^>u\Tir.  C'est  la  notion 
la  plus  importanio  &  retirer  do  nos  exix^rieiut>s. 

4,  LHnoeulation  transoutan^  ^x^rmet  ile  pnxiuire  exp^rimentalement 
ml  hk  luhwvulase  verruqueus>e  cutm^^,  soil  les  KSsions  scrofulo-tubercu- 
leos^  ile  I'lK^mme  (inoculation  a\*ec  vies  l^aoilles  peu  virulentsu  n'entratnant 
{Me  de  $fa^ndisauonV 

JL  Oile  oiflhoile  ne  peut  ^ti^  $ulistitu^  ^  I'inoculation  sous-cutan^ 
on  pMloiM^ale  ^^1  pour  le  itiagnostie  de  la  tuberculose.  $oit  pour  Tinocu- 
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Transcutaneous  Inoculation  of  Tuberculosis,— (J,  Courmdnt  and 

Lksikuh.) 

From  a  large  number  of  experiments  we  draw  the  following  conclu^ons: 

(A)  The  Fiu^s:  1,  In  the  case  of  the  guinea-pig,  the  calf,  and  the  rabbit 
the  skin,  although  apparently  intact  or  deprived  of  the  hair,  readily 
allows  the  tubercle  bacillus  to  pass  through  under  certain  conditions. 

2.  The  principal  conditions  are  the  following:  The  bacillus  must  be 
sufficiently  virulent;  it  must  not  be  inclosed  in  sputum,  in  fecal  matter, 
or  in  (tuberculous)  lesions;  but  even  under  th^e  conditions  the  experi- 
ment may  be  successful,  especially  with  sputum  containing  bacilli, 

3*  If  inoculation  is  positive,  the  skin  reacts  in  one  of  three  ways:  In 
about  one-third  of  the  cases  it  shows  no  trace  whatever  of  the  passage  of 
the  bacilli — the  sldn  has  not  been  injured;  in  another  third  it  presents 
merely  a  little  induration  or  insignificant  scabs;  these  lesions,  however, 
are  histolo^cally  tuberculous*  Finally,  in  another  third  of  the  cases, 
warty  tubercles,  although  very  small  and  discrete^  are  observed. 

4.  In  the  case  of  the  guinea-pig  and  the  calf  the  neighboring  glands 
become  tuberculous  even  in  the  absence  of  any  cutaneous  lesion.  In  the 
rabbit  the  lymphatic  system  escapes,  whether  there  be  a  cutaneous  lesion 
or  not*    This  might  have  been  foreseen* 

5.  General  tuberculosis  develops  most  frequently  in  the  rabbit  and  in 
the  guinea-pig  if  the  bacilli  are  sufficiently  \irulent;  but  in  any  event  it 
is  much  slow^er  than  after  subcutaneous  inoculation. 

6*  In  the  rabbit  the  local,  as  well  as  the  general  lesions  show  a  marked 
tendency  to  cicatrisation. 

7.  In  the  guinea-pig,  when  inoculated  on  the  inner  aspect  of  the  thigh, 
the  inguinal  glands  are  more  severely  involved  than  the  crural  glands; 
they  become  enormous  and  very  frequently  suppurate.  This  constitutes  a 
dight  difference  from  what  b  observed  in  tuberculosis  following  sub- 
cutaneous inoculation.  In  addition,  the  glands  on  the  opposite  side 
become  involved  more  quickly  and  more  often  than  after  subcutaneous 
inoculation*  The  glandular  lesions  from  subcutaneous  tuberculosis  do 
not  coincide  accurately  with  the  lesions  observed  in  the  transcutaneous 
form, 

(B)  Obsermiums:  1*  The  akin  itself,  although  apparently  intact,  is 
far  from  offering  an  impassable  barrier  to  the  passage  of  the  tubercle 
bacillus*  (This  is  probably  due  to  the  hair.)  Hence  this  portal  of  entry 
must  not  be  neglected  in  medical  and  veterinary  practice*  Many  tuber- 
culous infections  may  result  from  a  transcutaneous  inoculation  (abrasions, 
epilations,  minute  lesions,  etc*)*  This  principle  should  be  utilized  in 
prophylaxis* 
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3.  Sioce  the  bacilU  are  capable  of  passing  through  the  skm  without 
kttviiig  an}'  trace,  the  absence  of  a  cutaneous  lesion  is  no  argument  against 
thi3  uKxie  of  invasion. 

3.  The^e  observations  furnish  additional  proof  how  variable  and  unex- 
iwottnl  nxay  he  the  origin  of  visceral,  especially  puknonary  tuberculosis. 
lu  advUtivm  to  the  pulmonary  and  the  more  frequent  intestinal  origin, 
Iht^r^  i^  a  invisibility  of  entrance  through  mucous  membranes  and  skin. 
A  mbbit  |ut>iwnting  pulmonary  tuberculosis  of  transcutaneous  origin, 
wUhvmt  luther  cutaneous  or  lymphatic  lesions,  furnishes  an  example  of 
WU»ivuK>siU  imginating  at  a  point  far  removed  from  the  respiratory  tract 
IbiXH^U  A  )Hxrt  of  entry  which  it  is  impossible  to  discover.  This  is  the 
UKVi^  iui^H^rtant  deduction  from  our  experiments. 

i  Itv  uH^iu)  of  transcutaneous  inoculation  one  can  produce  experi- 
UH^wUl^Y  \x\  man  either  warty  cutaneous  tuberculosis  or  the  human 
Mv^sUuK^tu^H^rculous  lesions  (inoculation  with  bacilli  of  low  virulence 
v^4thivut  g[\UHU'a)  infection). 

X  ItUM  im^thiHl  cannot  be  substituted  for  subcutaneous  or  peritoneal 
tuvK^ukVU44,  ^tihw  for  purposes  of  diagnosis  or  for  inoculating  organs  in 

11^4  UAH. 


U4\H>uUv4\M  IV^HMM^wUnM  de  la  Tuberculosis.— (J.  Courmont  y  Lesieur.) 
\  KKi  isvuiU4vl\w4  vU*  uu  ^riM\  nilmero  de  experimentos  dan  base  &  las  con- 

y  V^  '  «^v  MuAtM.  I  lOu  liM  (H)bayos  temeros  y  conejos  la  piel  aunque 
^s^ivnisvuv^vii^v  iuUv^ii^  0  ^U^Hpn»viHta  de  pelos  permite  la  entrada  del  bacilo 
Ay  U  uil'vv*vuKvii.'i  iw\)v^  \mUkH  ooiidiciones. 

.*.  \  \*  \v».u\U\4vviivva  |uiuoi|mlwj  son  las  siguientes: — El  bacilo  debe  ser 
.iiiuivu^v>uv\viav  \uul\uUvk;  \vito  debo  estar  contenido  en  el  esputo  en  sus- 
»  ^u.  I . . »  v\  ivu^v^^Viau*  v^  vu^  Uviumtvi  tuberculosas;  aun  bajo  estas  condiciones 
.  I  s  yt^  Miuy.ias^  ^^uiHiv  ^^  vna^  ^i^ito,  enpecialmente  con  esputo  que  contiene 

;  M  u  iu^M  \iU\K  \\\M  \\i  ^^v*lUvu  Ih  piol  reactua  en  una  de  las  tres  maneras 
..,.  uu.,      svuu\*  vu  uu.i  ivu^^an  jMU'to  do  los  casos  la  piel  no  es  afectada 

X  )  » ...  vv..  Is  V  uu,^au  vUvl  UuviU^  *v4  iuvimblc;  en  otra  tercera  parte  de  los 
i  .        ,  ,  yu^  ^lu,^  .v»Jl*^iuvviitv  ^»u  |HH|Ut^flo  ondurecimiento  y  una  cicatriz 

...  ;. .   uv  .  ^v     x.a.k-    Uv.ivvuKV^    :^mm\Ui'Kt>.    Hon   dc   caractcr   tuberculoso. 

'u    K  >      X  .  * '.*  uu»,  ^v4vvv>*^V^*Vv*^M»lw<ni'van  verrugas  decaracter  tubercu- 

'  '^  *^  v'\vv\  \  v^vi^uxM,  V^^UMVuUmU  HO  observa  en  las  glandulas 
>      .  -  -^  :h  4.\  aaik^h  vl\^  ^*4^  M\^^v«*  iUiUuoas.    En  los  conejos,  como 


INOCULATION  TRANSCUTA^J^E.—COURMONT  ET   LESIEUB. 


153 


era  de  ^perarse,  sin  relaci6n  A  la  ausenck  6  presencia  de  lesiones  cutSneas, 
el  sistema  linfatieo  no  es  afectado, 

5.  La  tuberculosis  general  se  desarrolla  con  mas  frecuencia  en  los  cone- 
]os  y  cobayos  cuando  el  bacilo  es  suficientemente  vimlento,  mas  ^ta  m  mas 
lenta  que  en  las  inoculacioiies  subcutaneas. 

6.  En  el  conejo,  en  las  lesiones  locale^  y  generales,  m  nota  una  tendencia 
marcada  d  la  formacion  de  cicatrices. 

7.  En  el  cobayo,  cuando  la  inoculaci6n  es  hecha  en  la  parte  interna  de 
la  pierna,  las  gUndulas  inguinales  eon  mas  severamente  afectadaa  que  las 
gl^dulas  crurales,  eatas  se  agran  Ian  enormemente  y  eon  frecuencia  terminan 
en  supuraci6n.  Esto  constituye  una  diferencia  de  lo  que  se  observa  en  las 
inoculaciones  subcutaneas.  Ademas  las  glandulas  del  lado  opuesto  son 
afectadas  con  mayor  rapidez  frecuencia  que  en  las  inoculaciones  subcutineaa* 
Las  lesiones  glandulares  en  la  tuberculosis  subcutdnea  no  coinciden  exacta- 
mente  con  las  lesiones  observadas  en  la  formas  transcutdneas. 

(B)  ObservQciones;  L  La  piel  misma  auque  aparentemente  intacta, 
eg  incapaz  de  actuar  como  una  barrera  impenetrable  d  la  entrada  del  bacilo 
de  la  tuberculosis.  (Esto  es  debido  probablemente  d  los  pelos)^  por  lo  tanto 
esta  puerta  de  entrada  no  debe  menospreciarse  en  la  Medicina  y  en  la  Vet- 
erinaria,  Muchas  infeciones  de  tuberculosis  pueden  resultar  d  con^cuencia 
de  la  inoculacidn  transcutanea  (raspaduras  descuamaci6n,  lesiones  minu- 
tas,  etc.).     Este  principio  del>e  utilizarse  en  la  profildxis, 

2-  Puesto  que  el  bacilo  es  eapaz  de  penetrar  la  piel  sin  dejar  senas  del 
punto  de  entrada,  la  auisencia  de  las  lesiones  cutaneas  no  es  un  argumento 
en  contra  este  modo  de  invasi6n. 

3.  Estas  observaciones  demuestran  cuan  variable  ^  inesperado  puede  ser 
el  origen  de  la  tuberculosis  puUnonar  y  de  los  intestinos.  Aderais  del 
origen  pulmonar  y  el  de  los  intestinos^  tambi^n  existe  la  posibilidad  de  en- 
tra<la  por  medio  de  la  piel  y  las  membranas  mucosas.  El  coneja,  el  cual 
presenta  la  tuberculosis  pulmonar  de  origen  transcutaneo,  sin  lesiones  cu- 
taneas 6  linfdticas,  pude  tomarse  como  ejemplo  del  origen  remote  de  la 
tuberculosis  pulmonar  por  medio  de  una  puerta  de  entrada  diiicil  de  descu- 
brir.     EstA  es  la  mas  importante  deducci6n  de  nucstros  experimentos. 

4.  Pop  medio  de  las  inoculaciones  transcutaneas  uno  puede  produdr 
experiment^mente  verrugas  6  bien  lesiones  ^crofulo-tuberculosas  de  la 
piel  (inoculacidn  del  bacilo  de  poca  virulencia  ineapaz  de  producir  una  in- 
feccidn  general.) 

5.  Eete  m^todo  no  puede  substltuirse  por  las  inoculaciones  aubcutineas 
6  peritoneales^  bien  con  el  objeto  del  diagnostico  6  bien  en  la  inaculaci6n 
de  los  organos  en  series. 


BEITRAG  ZUR  FRAGE  DER  PERCUTANEN  INFEKTION. 
Von  Db,  Isidore  Spitzstein, 


Tot  wissen,  dass  Prof.  Krehl,  Heidelberg,  als  er  in  seiner  Pathophysiologie 
(1906)  liber  die  clurch  percutone  Einrdbung  von  Staphylococcen  erzougte  Fu- 
nmculose  Garrfe  imd  die  ebenfalls  positiv  aufigefallenen  percutanen  Infek- 
tionsversuche  des  osterreichLschen  Pestkoniitees  Ijei  Meemchweinchen  referirt, 
das  Gelingen  dcr  Ansteckung  durch  die  scheinbar  intakte  Haut  mit  Wahr- 
echeinlichkeit  auf  wiihrend  der  Einreibung  entstandene  kleine  Verletzun- 
gen  der  Korperoberflache  und  des  Epithels  der  Hautdrusen  zuruekfiihrt. 
Ebenso  hebt  Prof.  Comet  sehr  hervor  ('*Die  Tuberkulose/'  1907),  dass  bei 
den  cutanen  Infektionsversuchen  (Einreibun^n  mit  Sputum,  etc.,  an  der 
Haut  der  Wangen,  Nase,  etc.),  liatten  je  naehdem  mehr  oder  minder  ober- 
fiachliche  Verletzungen  vorausgegangen  waren,  eine  Folge. 

Die  Untersuchungen  C.  Frankels  (**liber  die  Wirkung  der  Tuberkel- 
bazillen  von  der  unverschrten  Haut  aus/*  Hygien.  Rundschau,  1907)  lenk- 
ten  die  Auf merksamkeit  von  neuera  auf  die  Frag^,  indem  es  dera  genannten 
Forsfher  gelangj  bei  Meerschweinchen  bei  unverletzter  Haut  all^meine 
Tuberkulose  auf  percutanern  Wege  hervors'.urufen. 

Ich  versuchte  diesen  Infectionsmodus  auf  Anregung  meines  Chefs,  Dr. 
D*  0*  Kuthy,  bei  einer  fiir  Tuberculose  wcnige  emfanglichen  Tiergattung, 
bei  dcm  Kaninehen,  bei  welchen  nach  den  Angaben  Cornet's  in  Folge  von 
cutanen  InfecUonen  auch  der  Tuberculosis  verrucosa  cutis  ahnliche  Ver- 
anderungen. 

In  dieser  vorlaufigen  Mitteilung  kann  ich  bis  jetzt  erst  uber  das  Resultat 
bei  9  Kaninchen  Bericht  erstatten. 

Diese  9  Kaninchen  wurden  von  rnir  mit  der  grossten  Sorgfalt  und  Milde 
in  dem  tnodifizirten  Verfahren,  dass  auch  die  kleinsteu  traumatischen  Ver- 
letzungen an  der  Haut  und  an  den  Wandungen  der  in  dessen  Tiefe  fuhrenden 
Kanalchen  (Haarbalge,  Talgdriisengange)  vermieden  wertlen,  mit  Teilchen 
ler  erprobt  virulenten  Reiukultur  des  humanen  Tuberkelbazillus  an  der 

ichhaut  48-72  Stunden  nach  dem  Abrasieren  derselben  eingerieben,  Ein 
ging  nach  2}  Monaten  ein,  ohne  dass  Tuberkulose  in  demselben  nach- 
*sen  wcrden  konnte.  Acht  Tiere  lebten  gut  fort,  und  von  ihnen  wui- 
i  nach  drei  lifonaten,  4  nach  \ier  Monaten  getotet.    Lokale  oder  regio- 
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nare  Verandemngien  zeigten  sich  bei  keinem  derselben;  in  den  iimeren  Or- 
ganen  korinte  bei  kebem  Kanmchen  die  Tuberkulose  nachgewiesen  werden. 
Die  bei  Kaninchen  gewissermasscn  pradispomrten  Nieren  und  Lungen  li^- 
een  ebenfalls  keine  Veranderuugen  wahrnelimen. 

Aua  mcinem  noch  fortzusctzenden  Versuchea  muss  ich  demgemass 
bisher  folgem,  dass  wean  die  wahre  percutane  Infektion  iiberhaupt  moglich 
ist,  so  bildet  sie  entschiedea  den  uBgiinstigyten  Infektionsweg  far  den  Tubei^ 
kelbazillus,  deasen  Angriff  von  dieser  Seite  bereits  durch  die  an  und  fiir  sich 
noch  b^cheidene  refractare  Eigenschaft  das  Koninchem  zuriickgescblagen 
wird. 


The  Qtsestion  of  Percutaneous  Infection, — (SpitzsteinO 

Professor  Krehl,  Heidelberg,  diseuaaing  the  furuncles  produced  by 
Garrd  through  percutaneous  application  of  staphylococci  and  the  posi- 
tive percutaneous  infection  experiments  with  guinea-pigs  of  the  Austrian 
Pest  Committee  in  his  Patho-physiology  (1906),  explains  these  successful 
infections  through  the  apparently  intact  skin  by  considering  it  probable 
that  the  inunctions  produced  slight  injuries  of  the  surface  of  the  body 
and  of  the  epitheUum  of  the  skui-glands.  Professor  Comet  also  empha- 
msm  in  his  book  ("Die  Tuberculose/'  1907)  that  the  successful  issue  of 
the  cutaneous  infection  experiments  (sputum,  etc,  when  rubbed  into  the 
skin  of  the  cheeks,  nose^  etc)  depended  entirely  upon  whether  superficial 
injuries  of  greater  or  less  extent  preceded  the  infection. 

The  experiments  of  C-  Fraenkel  (**The  Activity  of  Tubercle  Bacilli 
Through  the  Intact  Skin,"  Hy^enische  Rundschau,  1907)  again  called 
our  attention  to  the  question,  inasmuch  as  this  inve-stigator  produced 
general  tuljerculosia  m  guinea-pigs  by  treating  them  through  the  intact 
skin. 

I  performed  my  series  of  experiments  with  this  mode  of  infection  in  the 
laboratory  of  the  Komgin  Elizabeth  Sanatorium;  I  employed  a  type  of 
animal  less  susceptible  for  tuberculosis^ — ^the  rabbit. 

The  skin  of  the  abdomen  of  9  rabbits  was  first  carefully  shaven; 
forty-eight  to  seventy-two  hours  afterward  portions  of  a  well-tested, 
virulent,  pure  culture  of  the  human  tubercle  bacillus  were  rubbed  into 
this  area  mth  the  greatest  care;  the  procedure  was  carried  out  with  such 
gentleness  that  even  the  slightest  traumatic  injuries  of  the  skin  and  of 
the  walls  of  the  canals  going  into  its  depth  (the  hair-foUicles,  sebaceous 
gland  ducts)  were  avoided.  One  of  the  animals  died  after  two  and 
one-half -months^  but  without  development  of  tuberculosis.  The  other 
8  animals  continued  to  live;  4  were  killed  after  three  months  and  4  after 
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four  months.  Neither  local  nor  regional  changes  could  be  demonstrated 
in  any  of  them,  nor  could  tuberculosis  be  demonstrated  in  any  of  the  in- 
ternal organs.  Neither  did  the  kidneys  nor  lungs,  which  in  rabbits  are 
predisposed  to  the  disease,  to  an  extent  show  any  changes. 

My  experiments,  not  by  any  means  finished,  support  the  following 
conclusion:  If  percutaneous  infection  is  at  all  possible,  it  certainly  is  the 
most  unfavorable  mode  of  infection  for  the  tubercle  bacillus;  in  the  case 
of  the  rabbit  particularly  so,  as  it  is  decidedly  refractory  to  the  disease. 


SOURCES  OF  TUBERCLE  BACILLI  PRODUCING  HUMAN 

TUBERCULOSIS. 

By  WiLiAAM  H.  Pahk,  M.R, 

K«w  York 


Considered  from  the  human  standpomt,  all  are  now  agreed  that  the 
sources  of  tubercle  bacilli  to  be  seriously  considered  are  the  tuberculous 
tissues  of  men  and  cattle.  For  one  or  another  reason  all  other  sources  are 
of  little  or  no  importance.  The  occasional  occurrence,  for  instance,  of  tuber- 
cle bacilU  in  the  flesh  of  sheep  and  hogs  is  of  little  danger,  since  such  food 
is  cooked  before  eating  and  is  given  rarely  to  the  very  young,  who  are  the 
most  Uable  to  infection. 

In  the  transmission  of  tubercle  bacilli  from  man  to  man  sputum  is  by 
far  the  most  important  factor.  The  infected  feces  are  also  worthy  of  con- 
sideration- Milk  is  practically  the  only  means  by  which  bovine  bacilli 
reach  man^  but  it  may  be  infected  primarily  in  the  udder,  or  secondarily  by 
the  dropping  into  it  of  particles  of  feces  or  saliva  containing  the  tubercle 
bacilli. 

While  all  will  agree  to  the  above  statements,  the  relative  importance  of 
the  two  types  of  bacilli  and  the  exact  comhtions  under  which  they  are  trans- 
mitted to  man,  and  the  paths  by  which  they  gain  entr^ice,  are  still  disputed 
and  under  investigation. 

The  Number  of  LMng  BaciUi  in  Sputum.— ^he  expectorated  sputum 
contains,  bb  is  well  known,  an  enormous  number  of  bacilli.  These,  contrary 
to  some  earlier  opinions,  have  been  shown  by  culture  experiments  on  Hesae'a 
medium  and  in  animal  tests  to  be  mostly  alive.  A  few  months  ago,  for 
example,  1  nuxed  a  day's  expectoration  of  ten  ex>nsumptiv^,  and  found  that 
the  injection  of  0.00002  c.c,  in  guinea-pigg  regularly  produced  tuberculosis. 

The  Presence  of  Bacilli  in  the  Miums  in  Cas€3  of  TtiberciUom.—'Betwmn 
periods  of  expectoration,  there  has  been  some  difference  of  opinion  as  to  the 
number  of  bacilli  in  the  mouth  mucus,  and  therefore  as  to  the  danger  of  the 
droplets  expelled  in  sneezing  and  shouting,  and  of  the  spit,  Moeller  found 
bacilli  in  the  mucus  of  only  3  out  of  20,  and  Comet  considers  this  an  average 
condition.  This,  I  am  certain,  is  too  low  an  estimate.  I  chose  at  random 
15  adult  males,  who,  while  in  good  physical  condition,  had  fairly  advanced 
pulmonary  tuberculosis,  and  expectorated  rather  frequently*    Some  minuteB 
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after  coughing  mucus  waB  gathered  from  each  person.  In  5  of  the  15  speci- 
mens of  mucus,  bacilli  were  present,  on  the  average,  in  a  thin  smear,  in  every 
tenth  oil-immersion  field,  and  in  one  they  were  even  more  abundant.  In  4 
others  chtu-acteristic  bacilli  were  found  in  a  search  of  less  than  two  minutes. 
In  the  remaining  5  they  were  missed  in  a  search  of  similar  length.  In  this 
investigation  the  numl^er  of  bacilli  in  the  mucus  varied  with  the  number  of 
bacilli  m  the  sputum  and  its  character*  The  lon^r  the  period  after  expectorar- 
tion,  the  less,  as  a  rule,  was  the  number  of  bacilli. 

Tfw  Vanoiis  Things  which  matf  be  Directly  Coniaminuted  by  SpuLum, — 
8oinc  of  the  expectorated  sputum  always  remains  on  the  hps.  The  mouth 
is  willed  off  with  the  handkerchief^  and  the  hands  are  usually  contaminated. 
We  all  remember  Baldwin's  striking  experiment  of  finding  lining  bacilli 
usually  present  on  the  hands  of  consumptives.  The  clothing,  writing 
utensils,  books,  drinking  and  eating  utensils  may  all  be  contaminated. 
Tluroygh  direct  contact  in  fondling  and  kissing,  or  the  use  of  soiled  utensils, 
tubercle  bacilli  may  be  passed  to  others. 

Inftciwn  of  the  SunmiTtdirujs  and  ^4iV,— The  expectoration  delivered  on 
the  floor  or  street  does  not  infect  the  air  immediately,  but  that  fine  droplets 
of  mucus,  wMeh  are  expelled  in  violent  coughing  and  sneering,  may  infect  the 
iiir  in  the  immetliate  neighborhood  of  the  patient,  has  been  shovra  by  Fliigge 
and  others.  There  is  little^  if  any,  infection  cast  off  in  ordinary  talking,  and 
in  the  air  some  feet  even  from  coughing  patients  no  bacilli  have  been  found. 
The  bacilli  expectorateil  on  the  floor,  sidew^alk,  or  elsewhere  may  be  gathered 
up  by  young  children  crawling  on  it,  or  by  flies  and  other  insects. 

Viahiiiiy  of  Tubcrtk  Bacilli  in  Dried  Sputum. — The  tubercle  bacilli  in 
irputuni.  being  inclosied  in  mucus,  make  a  fine,  adherent  mass,  which  is  diffi- 
cult to  pulverijEe  ■  so  that  they  are  not  readily  broken  up  in  a  fine  enough  pow- 
der to  rise  in  the  air  and  be  inhaleti,  Evea  in  the  powdered  form,  rather  ex- 
oeptiondly  fivst  air-currents  are  requiretl  to  cany  it.  Tubercle  bacilli  have 
beefi  provixi,  by  oft-i^peated  e-xperiments,  to  live  a  considerable  tinae,  so 
ih»t  funoQg  the  millions  expectorateil  at  any  time  a  few  usually  remain  ali^'e 
fcir  from  two  to  six  months,  if  protected  from  sunlight;  and  under  un^ 
usual  oonditions,  for  cN-en  a  longer  time.  A  point  to  remember  is  that  there 
Is  m  tmiy  rapid  deetniction  of  bacilli  going  on  from  the  moment  the  sputum 
m  expectorated. 

The  amount  of  exposure  to  light  and  other  conditions  determine  the  time 
requireil  for  the  t»mplete  ileath  of  all  Imcilli.  This  may  be  in  a  few  hours 
or  in  a  few  months.  In  1905  I>r,  \"on  ShoUy  cArried  out  some  estperioMints 
far  me  wliich  are  of  interrtit  in  this  connection.  With  freeb  sputum^  pro\'ed 
to  eontain  a  vT!*ry  larg^**  numWr  of  tuliercle  baeiUi«  a  test  was  made  to  deter- 
tnitie  tlieir  xialiility  wlien  Ihe  nputum  was  dricii  in  the  dark  ami  in  diffuse 
cU^light    Glas  and  gauae  wisft  tiie  media  inoculated  with  the  sputum. 


&O0BCEB  OF   BACILLI   CAUBINO  TUBERCULOSIS  IN  MAN. — PARK.         159 

As  controls,  healthy  guineorpigSj  each  about  250  gm,  in  weight,  were 
iBOCulated  with  the  fresh  sputum  intraperitoneally,  with  0.001  c.c,  0.0001 
c.c,  0.00001  ex*  respectively*  Suct^eesive  batches  of  guinea-pigs  of  uni- 
form mecliutn  size  were  then  inoculated  intraiJeritoneally  with  emulsions 
made  from  this  sputum  dried  at  room  temperature,  one  aeries  cWed  in  diffuse 
light  and  one  m  the  dark,  for  twenty-four  houre,  three  days,  nine  days, 
sixteen  days,  tlairty-four  days,  thirty-five  days,  sixty-two  days,  and  sixty-six 
days  respectively.  As  the  time  of  drying  became  greater,  the  dose  given  the 
animals  was  progressively  increased  up  through  0,01  c.c,  0.1  c.c,  0.5  c.c, 
and  1  c.c. 

Of  the  ori^nal  control  animals,  the  ones  receiiing  0.0001  and  0.001 
showed  typical  lesions  and  tutercle  bacilli;  the  one  ha\ing  the  smallest  dose, 
viz.,  O.OOOOI  cc,  did  not  tecome  infected.  From  the  pi^  inoculated  after 
twenty-four  hours'  drying  on  glass  with  0.01  c.e.  dose,  tubercle  bacilli  were 
recovered.  Three  pig^  were  inoculated  with  the  sputum  drietl  on  gausse  for 
three  da>i3  in  the  dark.  Two  of  these,  receiving  0.01  c.c.  and  0.001  c.c.  re- 
spectively, showed  tuberculous  lesions  at  autopsy,  which  were  oonfirmed  by 
finding  the  bacilli.    The  pig  receiving  0,0001  c.c.  was  negative. 

Didnjeciion  of  Infected  Rooms. — While  disinfection  of  premises  after  the 
removal  of  cases  of  pulmonary  tuberculosis  is  imperative,  nevertheless  I 
agree  with  those  who  beUeve  that  the  number  of  persons  who  have  become  in- 
fected from  such  rooms  is  very  small  compared  to  those  who  trace  their 
bacilli  to  contact  with  the  living  patient  and  in  his  surroundings.  In  the 
last  report  from  the  Phipps  Institute,  Dr.  Flick  reports  only  4,8  per  cent* 
that  can  be  considered  as  probably  having  derival  their  disease  from  infected 
rooms.  Even  in  these  cases  the  mode  of  infection  is  very  doubtful.  In 
New  York  city  we  know  of  almost  no  cases.  This  may  l>e  due,  in  part,  to 
the  fact  that  renovation  and  cleansing  of  rooms  vacate  by  consumptives 
have  been  enforced  for  some  years. 

Source  of  Infectian  in  individuah. — ^The  various  ways  by  which  bacilli 
may  be  transmitted  from  the  sick  to  the  well  are  all  concentrated  in  the  home* 
Personal  contact  and  mfected  surroundings  there  combine  and  persist.  We 
find  all  investigations  agree  that  the  greatest  single  source  of  contagion  is 
the  living  tuberculous  person  in  the  house.  Thus,  of  the  3733  patients  that 
have  attended  the  Phipps  Institute,  1946  attributed  their  infection  to  th© 
precethng  or  immediate  generation.  Some  recent  figure  by  Holt  are  in- 
structive. He  investigated  the  home  conditions  of  67  infants  suffering  from 
tul>erculosis*  He  found  a  large  percentage  cared  for  by  parents  or  relatives 
suffering  from  tuberculosis* 

One  hundred  cluldren,  comprising  30  suffering  from  tubercular  bone,  and 
70  from  gland  infections,  at  St,  Mary's  Hospital  in  New  York  city,  were  in- 
vestigated by  Dr*  Krumweide  for  me;  23  of  which  were  found  to  come  from 
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familigg  where  tubercukss  ezi^ecL  Omade  of  the  homey  15  per  eenL  tm- 
0odated  doeely  with  a  tubercolous  person  in  their  work,  and  7  per  eeni.  in 
aocial  relatives.  Altogether,  44  of  the  100  knew  of  dose  eontsct  with  tober- 
euious  cases. 

The  LH$9emifiaiwn  of  Tuberde  Bacilli  by  PermmM  bejare  Ihey  BeaKm  Aat 
they  hare  Tubereuhtu, — The  great  majomr  of  cases  of  pnlmonaiy  tober- 
culoos  occur  among  the  poorer  dasses.  They  form  the  bulk  of  the  people 
and  are  the  most  liable  to  infection.  I  made  careful  inqmiy  amoqg  100 
cases  as  to  the  care  they  exennsed  as  to  their  expectoration  before  thej  were 
told  they  had  consumption.  Ninety-two  of  the  100  stated  that  they  had  had 
coughed  and  expectorated  for  a  longer  or  shcHter  time  bdbre  they  knew  their 
condition.  Five  stated  that  they  had  been  careful,  S7  siud  they  had  taken  no 
precautions  whate^-er.  Most  of  these  said  they  had  e]q)ectorated  anywhere 
that  came  handy.  None  of  these  had  used  a  reoeptade  or  handherehief. 
The  great  majority  also  took  no  precautions  as  to  their  association  withothns. 
The  statements  that  these  men  made,  only  last  month,  show  the  neoeseity 
of  regulating  the  expectoration  of  the  well,  for  oth^wise  the  great  majwity 
of  men,  at  least,  will  during  the  eariy  stages  of  tuberculosb  continue  to  in- 
fect their  surroundings  and  imperil  the  health  of  their  families  and  asso- 
ciates. 

TtJjerde  Bacilli  in  MUk, — ^It  is  now  established  that  tubercle  bacilli, 
mmeiifuf^  in  great  numbers,  are  passed  with  the  milk  in  udder  tuberculosis. 
Wftf;ttu;r  t^iey  pass  through  the  udder  in  small  numbers  when  other  organs 
only  arc  infecterl,  is  a  doubtful  question,  and  one  of  little  importance,  as  it 
in  uf^vfir  fK^ble  to  state  that  a  tuberculous  cow  has  no  udder  tuberculosis. 
Vt'.rwmhWy  I  have  not  been  able  to  infect  guinea-pigs  with  milk  from  expected 
c^iwH  with  healthy  urWers  in  over  100  tests.  Some  apparently  positive  re- 
Hvlts  liave  probably  l^een  due  to  the  fact,  as  emphasized  by  Schroeder,  that 
(U)WH  Kwallow  their  sputum  and  pass  it  by  the  feces;  so  that  milk  carelessly 
obtainr'd  UfCornrjH  contaminated. 

In  thin  r^iuntry  and  Europe  from  10  to  30  per  cent,  of  the  cattle  are  in- 
fwUjrl  with  at  Iwwt  a  tracM*  of  tuberculosis.  The  most  carefully  guarded  milk 
rarely  (utuiaiuH  any  bacilli,  but  the  great  mass  of  market  milk,  cream,  and 
tnmU  butU;r  is  liable  to  infection.  From  5  to  20  per  cent,  of  the  market 
milk  of  till?  largCHt  ctitios  is  infected.  The  recent  tests  of  New  York  city  milk, 
rn|K>rf><;d  by  Ufm^  show  that  it  is  badly  infected,  15  per  cent,  of  the  samples 
of  grcK^sry  milk  having  bacilli.  All  people  who  drink  milk  by  the  glass  or 
UHO  cnjani  or  milk  uiH)n  cereals  or  use  fresh  butter  probably  swallow  bovine 
tulK*rclo  bacilli  many  iunnH  every  year.  Except  the  breast-fed  babies  during 
the  first  year,  this  includ<»H  pretty  nearly  the  whole  population. 

Tfw  Ht'Uitum  Mv^een  Infected  Milk  and  Human  Tuberculosis. — ^For  in- 
fants the  statistics  collected  by  Dr.  I«lick  are  very  interesting.    Of  1206 
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persons  suffering  from  tuberculosis  attending  the  Phipps  Institute,  1103, 
or  over  90  per  cent.,  were  breast-fed. 

Last  fall  I  was  brought  in  contact  with  this  experience.  At  Randall's 
Island  there  were  more  than  one  hundred  children  of  from  three  to  six  years 
of  age.  In  order  to  provide  a  pure  milk,  a  special  herd  of  cattle  was  kept  for 
them.  For  some  reason  suspicion  was  aroused,  and  the  cows  were  tested 
with  tuberculin.  Nineteen  of  the  28  cows  reacted.  These  were  autopsied. 
The  lungs  were  involved  in  17.  In  6  of  these  both  limgs  were  affected.  The 
remaining  2  that  reacted  showed  involvement  of  mediastinal  glands.  The 
udder  in  no  case  was  involved.  One  sample  of  milk  tested  from  each  cow 
did  not  infect  guinea-pigs  nor  the  feces,  and  yet,  if  Schroeder  is  right,  the 
milk  must  have  at  times  been  infected.  These  children,  although  many  had 
been  fed  for  a  year  upon  the  milk,  showed  no  signs  of  tuberculosis.  Only 
15  per  cent,  reacted  to  the  tuberculin  test. 

While  it  is  apparently  true  that  adults,  and  even  children,  usually  escape 
infection  after  drinking  a  few  bovine  tubercle  bacilli,  nevertheless  it  is  now 
absolutely  established  that  quite  a  number  of  children  have  contracted  fatal 
generalized  tuberculosis  from  such  bacilli.  Our  results  in  the  research 
laboratory,  to  be  reported  in  another  section,  agree  with  those  obtained  in 
other  investigations.  In  adults  we  have  found  no  bacilli  of  the  bovine  type. 
In  children  we  have  foimd  a  considerable  percentage  of  glandular  and 
generalized  tuberculosis  to  be  due  to  characteristic  bovine  bacilli. 
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LES  MOUCHES  CX)MME  AGENTS  DE  DISSEMINATION 
DU  BACILLI  DE  KOCH. 

Par  Dr.  Ch.  Andri^, 

Loroa. 


La  diss^minatioii  des  mierobes  pathog^nes  par  les  mouches  a  M  miae  en 
himidre  oes  demi^res  anni^es  par  les  recherches  de  Yeran  et  de  Nuttal  sur  la 
peste,  de  Santchenko,  de  Chantemesse  et  Borrel  sur  le  choKra,  d'Auch6  sur 
la  dysenterie,  etc.  La  r6Ie  que  jouent  les  mouches  oomme  vecteurs  du 
badlle  de  Koch  a  ^t^  en  particulier  6tudi^  oes  demi^res  ann^es  par  {^[nllnian 
et  Hausalter,*  Hoffmann,  f  Lord,  %  et  plus  r^cemment  par  R.  M.  Buchanan  § 
qui  a  veiifi^  que  les  pattes  de  mouches  ayant  s6jouTn^  sur  des  crachats  tuber- 
culeux,  peuvent  donner  la  tuberculoee  au  coba3re. 

Nous  avons  fait  quelques  experiences  pour  essayer  de  nous  roidre  oompte 
du  danger  pratique  de  dissemination  du  bacille  tuberculeux  par  les  inouche&| 

L  Tout  d'abord  nous  nous  sommes  assures  que  les  mouches  ne  contien- 
nent  pas  k  T^tat  ordinaire  de  bacilles  acidor^sistants,  restant  color6s  en  rouge 
par  la  m^thode  de  Ziehl-Hauser  et  pouvant  ea  imposer  pour  des  bacilles  de 
Koch.  Dans  le  laboratoire  oCi  nous  faisons  nos  recherches  nous  avons  cap- 
ture 15  moiKhes  et  PT?imine  leur  excreta:  ils  ne  cont^iaient  pas  de  badlles 
addo-resistants. 

2.  Lorsqu'on  nourrit  les  mouches  avec  des  crachats  infectants  et  k  plus 
forte  raison  avec  des  cultures  de  bacilles  de  Koch  on  voit  apparaftre  dans  les 
excrements  des  mcKiches  un  grand  nombre  de  bacilles. 

En  pratiquant  des  incluaons  de  mouches  ainsi  iK>urTies  de  crachats  on 
peat  suivre  le  trajet  effectue  par  les  bacilles.  Nous  en  avons  vu  dans  la 
tiompe  des  mouches  et  leur  estomac  mais  en  petit  iK>mbre;  leur  sejour  doit 
J  toe  tr^  court.  Au  oontraire  llntestin  est  rempli,  parait  dilate  par  les 
crachats  avaiesL  Sur  une  coupe  mince  on  peut  compter  parfob  phis  de  20 
bacilles.     Dans  les  cas  ou  la  mouche  a  ete  nourrie  iK>n  plus  de  crachats  mais 

^  SpOhiiAii  ei  Hanaatcr:  "Distei.  da  b.  Tiibere.  par  les  moiMbes,''  C.  R.  AcjkL 
Saenees,  1887,  toL  ct.  p.  352L 

t  Hoffman:  "Ucte-  cfie  Verbfeittmg  der  Tabcroikwc  dmrdi  miMH  Stubcnflkgey'* 
Aonl.  Ver.  in  Kooig  SadMou  1S8S,  et  Jafaresbencht,  1SS& 

t  Lord:  PkibUc.  of  the  WiwufhiwKf  Gen.  Hope,  t.  i.  No.  2,  fev.  1906,  et  Jour, 
cr.  Med.  Amoc.  31  Mais,  1906l 

iBodMnan:    ^Tlke  Ckina«e  o£  Infection  hj  Fties,"  Laneet.  24  JuiUel,  1907. 
Gk.  AikW:    Sociae  mlKficale  des  hdpitaiix  de  Lyon,  1906l 
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de  culture  F^bondsnee  des  bacilles  est  telle  que  Ton  voit  la  lumi^re  intestinale 
obstm^e  par  un  bouchon  rouge  uniqueraent  form^  de  bacilles  de  Koch, 

Nous  n'avons  jamais  vu  de  baciiles  que  dans  la  lumidre  du  tube  digestif- 
Sur  des  mouches  ayant  ingei^  des  chachats  (ou  des  cultures)  depuia  24,48 
ou  72  heures,  depuis  5  jours  et  9  jours  les  bacilles  se  recontraient  uniquement 
dans  rintestin  jamais  nous  n'en  avons  vu  dans  les  tubeji  de  Malpighi  qui 
aboutissent  k  Tintestin  raoyen»  jamais  non  plus  dans  lea  oeufs.  Les  mouches 
ne  sont.  pas  envahies  par  les  bacilles  de  Koch,  elles  se  contentent  de  les  v4hic- 
uler  h  travers  leur  tube  digestif,  I^s  bacilles  traversent  asse^  rapidement 
Pintestin  de  la  raouche.  lis  apparaissent  d^  les  premieres  heures,  d^ja  tr^ 
nonibreux  six  heures  apr^s  que  les  mouches  out  6t€  misea  en  contact  avec  ies 
crachats,  ils  sont  tr^s  nombreiix  encore  24  heures  apr^s  qu  on  a  supprim^ 
aux  mouches  cette  nourriture,  Apr^s  30  henres  ils  deviennent  rares  mais  oe 
en  trouve  encore  apr^s  48  heures,  et  mfime  dans  une  experience  apr^s  5  jours. 
Dans  Tune  de  nos  experiences  nous  avons  nourri  des  mouches  avec  des  orach- 
ats  infectants,  nous  leur  avons  fait  subir  un  jeAne  de  24  heures,  puis  nou8 
les  avons  plac^  dans  une  cage  neuve  avec  dn  lait,  ce  lait  inject6  au  cobaye 
a  determine  chez  lui  une  tuberculose  g^n^ralis^. 

3.  Les  mouches  sont  capables  d'absorber  et  de  charrier  non  seulement 
les  bacilles  des  crachats  fraichement  expector^s  mais  encore  ceux  contenus 
dans  les  poussiei-es  sdches.  Flagons  quelques  mouches  avec  des  poussi^rea 
de  crachats  ddssech^s  k  37^  mel^s  k  du  sucre  en  poudre,  quelques  heures  apr^ 
rec€uillons  sur  des  lames  porte-objets  les  excrements  de  ces  mouches;  nous 
y  voyons  de  trcs  nombreux  bacilles  de  Koch.  Ces  bacilles  proviennent  bien 
de  rintestin  do  la  mouche  et  n'ont  pas  ^td  apport^  par  ses  pattes  et  sa  trompe; 
en  effet  ils  sont  tr^s  nombreux  dans  certaines  dejections,  absents  dans  quel- 
ques autres  et  on  n*en  voit  jamais  pamii  les  nombreux  microbes  d^pos^ssur 
la  lame  de  verre  entre  les  taches  rondes  des ''  chiures  de  mouchea." 

4.  Enfin  nous  avons  pu  verifier  que  les  mouches  ne  contiennent  pas  seule- 
ment les  bacilles  de  Koch  quand  elles  sont  places  avec  des  crachats  dans  dea 
conditions  exp^rimentales^  toujours  anormales  mais  aussi  dans  des  condi- 
tions naturelles,  A  Fhdpital  de  k  Crolx-Rousse  nous  avons  receuilli  des 
mouches  volant  dans  les  salles,  Ces  mouches  broy^es  aseptiquement  dans 
Teau  sal^  st^rilis^s  et  inject^es  aux  cobayea  ont  tuberculis^  ces  animaux. 
Les  mouches  d'une  salle  d'hdpital  oH  sont  quelques  tuberculeux  contiennent 
done  des  bacilles  infectants,  Ce  sont  des  agents  trds  actifs  de  dissemination 
de  ces  bacilles  qu*elles  puisent  dans  ies  crachats  ofi  elles  viennent  toujours 
nombreusea  {et  aussi  sans  doute  dans  les  f^ces)  et  qu*elles  d^poseot  ensuite 
dans  les  aliments*  Dans  les  salles  d'h6pital  on  peut  vraiment  dire  qu^elles 
font  un  va  et  vient  incessant  entre  Ies  crachoirs  et  les  plats* 

Conclusions* — Ces  faits  montrent  qu'en  ville  les  mouches  peuvent  non 
seulement  infector  les  aliments  de  la  famiMe  d^un  phtisique,  mais  aussi  aller 
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contaminer  eeux  des  mdnages  voisins*  Les  bacilles  en  efFet  sont  encore 
nombreux  dans  les  excreta  des  moucbes  24  et  30  heures  apr^s  ringestion  des 
crachatfl.  Daiis  cet  espace  de  temps  les  mouches  ont  pu  voyager  d'un  ap- 
part^ment  k  Taut  re  et  d^poser  des  microbes  chez  des  voisins  qui  auraient  pu 
■e  croire  k  Tabrj  de  tout  contage.  Le  lait,  le  beurre,  les  fruits,  les  plats 
•uer(^s,  les  viandes  froides  laissi^s  sur  une  table  de  cuisine  doivent  ^tre  fr4- 
quomment  souill^s  ainsi  d'excr^ments  de  mouches  contenant  des  bacilles. 

On  doit  done  s'efiforcer  de  d^truire  le  plus  possible  de  mouches,  d'ailleurs 
eanvaiiicues  ou  soupcoiinies  k  bon  droit  de  v^hiculer  d'autres  germes  nocifs 
que  ctJiix  de  la  tuberculoae.  Contre  les  larves  de  mouches  on  conseiUe  d'ar- 
Tomr  les  matit^re^  organiques  en  d^omposition  oii  elles  se  developpent  avec 
rhuilc  de  schiste,  contre  les  mouches  adultes  on  pr^conise  les  papiers  *'tue- 
mouches/'  les  papiers  buvards  formol^-s  (Parantj  d'autuu)* 

La  destruction  complete  des  mouches  est  malheureusement  bieu  diflSene; 
ce  quil  faut  faire  c'est  lutter  contre  la  dissemination  des  bacilles  par  la  disin- 
fection de^  crachats  et  des  f^ces,  c'est  prot^r  avec  les  couvercles  k  grillage 
m^talltque  les  aliments  qui  pourraient  hre  ^uillfe  de  **  chiures  de  mouches/* 


La  Hofioi  Como  im  Ageote  en  la  Disetnmacion  de  Bacilo  de  Koch.— 

Las  moseas  son  un  agente  activo  en  la  diseminacidn  del  bacilo  de  Koch 
'  mi  eontaeto  constante  con  el  esputo  y  excrementos,  por  una  parte  y  las 
eicias  aliTKientldas,  per  ot^  las  que  ^Uas  eusucian  con  las  patas  y  e&- 
peciatmecite  con  el  excremento. 

Los  experiinetitos  dd  autor  demuestmn  lo  saguiente: 
L  Laa  moscaa  capturadas  al  aire  hbiB  no  contienen  baeilos  resistentcs 
a€d6ii  del  arldo,  que  pudieran  tomaise  por  equivocacidn  per  d  bacilo 

'  %  Uoseaa  que  ban  sido  alimentadas  eon  esputo  evaeuan  una  cantidAd 
eotlilderabte  At  badlos  cod  Ioes  exerementos.  £1  bacilo  aparece  des  pues  de 
mk$  boras  en  los  exereoientos  y  al^nos  puedeu  encontrai%  despues  de 
wim  «fia0L  Estas  tnoecaa,  por  lo  tanto,  tmi^i  subrado  tiempo  paia  trans- 
portar  d  baab  i  fmndes  distancias  y  conta&iinar  las  alimen  tos  eu  las  casas, 
apanntcaneiita  proegiilas  dd  ccmtagjo  por  d  hedio  de  do  vrnr  m  dlas  un 
Hmx 

S.  Loa  aUtnaitcs  infectados  por  ha  tnoecaa  que  ae  ban  atimeatado  de 

,  contiimn  d  bictUcft  dft  fEodi  7  pcodiK^n  la  labtt^^ 
I  C  La9  sMieii  abioilMii  fimhonle  d  bacilo  eatOmSA^  mt  d  potro  aem. 
S^  Las  aoacas  capttin4ia  tn  los  ho^f^taka  pgodnoen  la  tubereulosb  en 

I  pi»etiei&^B  «v«ito  y  kia  raemaetttos  da  padmlei  tuber* 
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culods  deben  ser  desinfectados;  las  moscas  deben  ser  destruidas  en  cuanto 
eea  posible;  los  alimentos  deben  protejerse  por  medio  de  cubiertas  hechas  de 
alambre  6  de  telas. 


Fliegen  als  Verbreiter  der  Koch'schen  Bacillen.— (ANDRi.) 

Folgendes  ist  daa  Resultat  der  Untersychuagen:  Fliegen  sind  ein  aktives 
Mittel  zur  Verbreitung  der  Kocb'scheii  Bacillen,  weil  sie  fortwahrend  bin 
und  her  wandern  von  angestecktem  Sputum  und  Faces  auf  Nabrungsroittel, 
besonderB  auf  Fleisch,  Friichte,  Milch,  etc.,  und  besudelu  dieselben  durch 
Benihrung  mit  ihren  Fiissen  und  besonders  durch  ihre  Absonderungeii. 

Die  experimentellen  Untersuchungeti  des  Verfasaera  haben  folgendea 
gezeigt: 

L  Fliegen,  welche  in  frischer  Luft  gefangen  werden,  enthalten  keine 
eaurefe^sten  Bacillen,  die  fur  Kocb*sche  Bacillen  angesehen  werden  konnten. 

2.  Fliegen,  die  mit  Sputum  gefuttert  werden,  entleeren  ziemliche  Quan- 
titaten  von  Baxillen  in  ihren  Absonderungen.  Man  findet  die  Bazillen 
eechs  Stunden  nach  Aufnahme  des  Sputums  und  manchmal  sogar  fiinf  Tage 
nachher.  Diese  Fliegen  haben  somit  vollauf  Zeit,  die  Baxillen  auf  weite 
Strecken  zu  transportiren,  und  Nahrungsmittel  zu  verunreinigen  in  Hausem, 
welche  scheinbar  vor  Ansteckung  geschiitzt  aind^  weil  aie  keine  Sch^ind- 
Biichtigen  beherbergen. 

3.  Nahrungsmittel,  welche  besudelt  wurden  von  Fliegen,  die  init  Sputum 
gefiittert  waren,  enthalten  inficirte  Bazillen  und  erzeugen  Tuberk^ose  bei 
Meerachweinchen, 

4.  Fliegen  nehmen  leicht  im  trockenen  Staub  enthaltene  Bazillen  auf. 

5.  Fliegen,  welche  aufs  Gerathewohl  in  einer  Hospital-Abtheilung  ge- 
fangen wurden,  erzeugten  Tuberkulose  bei  Meerschweinchen, 

PraktiBche  Folgerungen,— Sputum  und  Faces  von  Tuberkulosen  miissen 
desinficirt  werden;  Fliegen  soil  ten  so  vollstandig  wie  moglich  ausgerottet 
werden;  Nahrungsmittel  sollten  geschutzt  werden  durch  Bedeckungeti  aus 
Drahtnetz* 


Flies  as  Agents  in  the  Dissemination  of  Koch*s  Bacillus. — (Andh£.) 
Flies  are  active  agents  in  the  diaaemination  of  Koch's  bacillus  because 

they  are  constantly  going  back  and  forth  between  conta^ous  sputa  and 

feces  and  food-stuffs,  which  they  pollute  by  contact  with  their  feet,  and 

especially  with  thdr  excretions. 
The  experimental  researches  of  the  author  show  the  following: 
L  Flies  caught  in  the  open  air  do  not  contain  any  acid-fast  bacilli 

that  could  be  mistaken  for  the  bacillus  of  Koch. 
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2.  Flies  that  have  been  fed  on  sputum  evacuate  considerable  quantities 
of  bacilli  in  their  excretions.  The  bacilli  appear  six  hours  after  ingestion 
of  the  sputum,  and  some  may  be  found  as  long  as  five  days  later.  These 
flies,  therefore,  have  plenty  of  time  to  carry  these  bacilli  to  a  great  dis- 
tance, and  to  contaminate  food  in  houses  apparently  protected  from 
oonta^on,  because  not  inhabited  by  a  consumptive. 

3.  Food  polluted  by  flies  that  have  fed  on  sputa  contains  infective 
bacilli  and  produces  tuberculosis  in  the  guinea-pigs. 

4.  Flies  readily  absorb  bacilli  contained  in  dry  dust. 

5.  Flies  caught  at  random  in  a  hospital  waid  produce  tuberculosis  in 
the  guinea-pig. 

Practical  Candusians. — The  sputa  and  feces  of  tuberculous  subjects 
must  be  disinfected;  flies  should  be  destroyed  as  completely  as  possible; 
food-stuffs  should  be  protected  by  means  of  covers  made  of  wire  gauxe. 


THE  POSSIBILITIES  OF   INFECTION  FROM  TABLE 
UTENSILS  AT  SANATORIUMS. 

By  J.  Woods  Price,  M,D., 


In  the  following  experimentfl  forks,  spoons,  tea-cups,  and  milk  glasses  In 
constant  use  at  the  Reception  Hospital,  Saranac  Lake,  were  useiL  This  in- 
stitution receives  patients  suffering  with  pulmonary  tubercubsb,  a  large 
majority  of  whom  are  in  an  advanced  state  of  the  disease,  and  some  of  whom 
are  in  the  last  stages. 

The  experiments  were  done  without  the  previous  knowlefjge  of  the  nurses 
or  maids  of  the  institution,  and  several  months  apart,  to  avoid  the  possi- 
bility of  the  dishes  recei\ing  an  extra  good  washing. 

For  the  first  experiment  thirty  forks  and  twenty *iive  each  of  spoons, 
cups,  and  tumblers  were  selected  immediately  after  breakfast  and  after  ordi- 
nary good  washing,  but  not  sterilization.  The  modus  operandi  of  this  ex- 
periment was  as  follows:  The  utensils  were  first  thoroughly  cleansetl  with 
a  mop  or  cloth,  with  soap  and  water  as  hot  as  the  maids'  hands  could  standi 
and  then  rinsed  in  running  water  as  hot  as  it  could  be  delivered  through  a 
pipe  leading  from  a  tank  containing  boiling,  or  almost  boiling  water,  and  then 
dried  with  a  cloth. 

In  order  to  obtain  the  material  for  the  experiment,  the  articles  selected 
were,  after  the  usual  washing,  well  rubl^ed  with  a  sterile  0.5  per  cent,  sodium 
bicarbonate  solution,  by  means  of  sterile  cotton  swaiss  on  glaBS  rods,  and  these 
washings  used  for  the  inoculation  of  guinearpigs.  The  washings  were  taken 
at  onoe  to  the  laboratory,  and  distributed  among  56  guinea-pigs  by  subcu- 
taneous injection  into  the  right  groin,  0.75  c.c.  to  each  pig,  and  with  the  use 
of  sterile  syringes.    The  distribution  was  as  folloT^^ : 

Washing  from  forks,        14  pigs. 
**  "    spoons,    14  pigs. 

"  **    cups,         8  pigs. 

'*  **    tumblers,  8  pi^. 

Mixed  washings  of  cups  and  glasses,  6  pigs, 
*^  *'        of  forks  and  spoons,  6  pigs. 

One  animal  died  on  the  second  day  after  the  inoculation,  and  thirteen 
others  from  time  to  time  up  to  the  forty-first  day,  when  all  living  animals 
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were  killed.  Each  animal  waa  autopsied  at  the  time  of  its  death  or  when 
killed,  and  all  were  found  to  be  free  of  tuberculous  infection.  Smears  were 
nuidc  on  wlitles  from  the  spleens  and  right  inguinal  glands  of  all  those  pigs 
killed  on  the  forty-first  day,  and  examined  microscopically  for  tubercle 
t>nrilli,  and  found  to  be  negative  in  every  instance,  nor  oould  tubercle  bacilli 
be  dcinonstraied  in  atained  specimens  of  the  centrifugallzed  washing  before 
inoeulation. 

In  the  second  experiment  6ve  articles  of  each  sort  were  selected  immedi- 
ately after  use  and  before  washing  of  any  kind,  and  swabbed  with  the  0.5 
per  cent,  sodium  bicarbonate  solution,  as  described  above.  These  washings^ 
which  were  very  cloudy  with  particles  of  food,  were,  immediately  upon 
arrival  at  the  laboratory,  injectetl  into  eight  guinea-pigs,  in  the  same  maimer 
m  In  the  first  experiment,  the  washings  of  each  set  of  articles  being  divided 
between  two  pigs. 

All  these  animals  lived  until  the  forty-first  day,  when  they  were  killed 
and  autopaiedj  and  ail,  excepting  the  two  inoculated  \^ith  the  washings  from 
the  n^ilk  ghissesp  were  found  to  he  tuberculous.  It  was  an  easy  matter  to 
demonstrate  tubercle  bacilli  on  slides  made  from  the  glands  and  spleens  of 
^tmm  pi^,  though  no  tubercle  bacilli  had  been  found  in  a  casual  search  of 
SEEMkiit  nuulo  fntm  the  Wiisliings  previous  to  inoculation. 

The  third  exijerimont  was  a  repetition  of  the  first,  but  with  the  use  of 
only  six  caeh  of  utensils  and  twelve  pig^,  the  washings  from  the  different 
iitieloB  being  divided  among  three  pigs.  This  was  made  eight  months  later, 
wlieQ  t}ie  dish^washing  \vm  Imng  done  by  a  new  set  of  maids,  but  under  the 
ati|>ervii^iou  of  the  same  corps  of  nurses.    The  result  wa^  the  same. 

It  h  fully  mdiiEeil  that  two  exi>eriments  are  not  sufficient  for  definite  con- 
clu^on;?^  tmd  that  sterilizntiou  of  eating  uteUisils  by  heat  or  boiling,  when 
{lo^sihle,  is  not  to  be  diseourtigcti;  at  the  same  time,  when  the  dish- washing 
is  IbcMTOUgfi,  the  danger  of  infection  from  this  source  does  not  seem  to  be 
verjrgiMt, 

My  lhtink»  ait*  due  to  the  Saranac  l^abarator>'  and  the  Reception  Hospi- 
tal (or  (Mtljilm  plaicod  at  my  dis|K^al  for  the  experiment,  aad  to  Dr.  Baldwin, 


Dit  ll5f tiditeit  dtr  Iiif«kticui  durch  TiscligerMte  in  Sanatorien. — (Pbicx.) 

lUtx'hv  I.mM.  Teeta^^Hi  utni  MilchgH^^*  db  von  vorgesehritlaieii 
lubott^uldaeii  l^ntioiitw  fortw^n^nd  l)cnuttt  wnttleii,  vmren  bea  diesen 
KxpiraMtttaKi  TweodH  fpoiditi. 

Am  ivsiM  T*(e  hatt«*  ma  dl«iMs  Qialwin,  und  wn  Loffdn,  Trink- 
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telssterilerWattebauschen  gereinigt  worden  waren,  und  die  Auswaschung 
unter  66  Meerschweinchen  durch-  subcutane  Injection  verteilt  hatte.  Von 
den  vorgehabten  Experimenten  war  den  Hospitalwarterinnen  oder  Diener- 
innen  keine  Kenntnis  geworden.  Alle  Meerschweinchen  wurden  nach  41 
Tag^n  getdtet  und  als  f rei  von  tuberkuloser  Infektion  bef unden. 

Am  zweiten  Tage  verschiedene  Monate  sp&ter  wurden  5  Artikel  von  jeder 
Art  sof ort  nach  Gebrauch  und  bevor  sie  irgendwie  gewascben  worden  waren, 
in  der  oben  beschriebenen  Weise  gereinigt  und  die  Auswaschungen  sub- 
cutan  Meerschweinchen  injiziert.  Zwei  Meerschweinchen  auf  alle  fiinf 
Artikel.  Diese  Tiere  wurden  ebenfalls  einundvierzig  Tage  nach  der  Inocu- 
lation getdtet  und  alle  wurden  tuberkulos  befunden  mit  Ausnahme  jener, 
die  mit  Auswaschungen  von  Milchglasem  injiziert  worden  waren  und  die 
keinerlei  Verletzungen  entwickelten. 

Sp&ter  wurde  das  erste  Experiment  unter  Anwendung  von  sechs  Artikeln 
verschiedener  Art  wiederholt  und  die  Auswaschungen  imter  12  Meerschwein- 
chen mit  demselben  Resultate  verteilt.  Schmierpraparate,  die  von  den 
Drusen  und  Milzen  aller  in  dem  ersten  und  zweiten  Experimente  verwendeten 
Meerschweinchen  gemacht  und  mikroskopisch  auf  Tuberkelbazillen  unter- 
sucht  wurden,  ergaben  in  jeder  Hinsicht  ein  negatives  Resultat.  Wahrend 
die  Sterilisierung  der  von  Schwindsuchtigen  verwendeten  Tischgerate  nicht 
zu  vemachlassigen  ist,  scheint  dennoch  die  Infektionsgef ahr  von  dieser  Quelle, 
wenn  es  eben  nicht  moglich  ist,  nicht  sehr  gross  zu  sein. 


BEITRAG  ZUR    FRAGE    DER    INFECTIONSGELEGEN. 

HEITEN. 

Von  Dr.  S.  Matejn, 

Bu(Up«8t. 


E»  wurdon  von  mir  auf  Anregung  meines  Chefs,  Herm  Docenten  Dr. 
D.  O.  Kuthy,  Tiorversuche  im  Laboratorium  des  Konigin  Elisabeth-Sanar 
toriums  mit  Hilfe  dos  KolIeg^MiroszIavLukits,aiigestelIt,  um  zu  erfahien, 
in  \velcheni  Masse  die  Tuberkelinfection  durch  versehiedene  Factoren  im 
alltiigliohen  I^eben  einer  Lungenheilstatte  auf  den  Gesunden  ubertragen 
werden  kdnnte. 

Dreiiehn  Meerschimnchen  und  8  Kaninchen  wurden  teilweise  mit  dem 
Oentrif ugat  einer  Suspension  von  abgewaschenen,  dann  nach  Trocknung  fein 
leniebenen  Hausfliegen  in  sterilem  Wasser  subcutan  g^pft;  teilwase 
mit  der  MacerationsflOssigkelt  (steriles  Wasser)  von  den  verosimiliter  be- 
sprieheltcod  Teilen  einiger  Briefe,  die  ^*on  Aufnahme  Sucbenden  st^onmten; 
teihrase  mit  der  ebenfaUs  sterilen  Abwasohflussi^eit  A'on  Turklinken  dear 
Anstalt  (gewonnen  durch  Ausdrucken  A-on  mit  sterilem  Wasser  b^euchtet^i 
Wailebauseheiiy  mit  wdchen  einige  von  Kranken  stark  beniitite  Klinken 
abgewistht  worden  sind),  und  endlieh  mit  dem  Abwaschwasser  ^'on  Gdd- 
d&dmi,  irddie  aus  den  Handen  ^xln  Anstaltspatienten  stammten. 

Veil  den  21  Ti^ren  hatte  nur  ein  einiiges  Tier  Tubereulose  b^ommoi, 
moL  Meeisclimnciien,  welches  mit  dem  Oentxifugat  der  Maoerationsflussig- 
kiil  TW  d«  Brielen  dreier  aufnahmesuchend^i  Krank^i  geimpf t  war. 

£s  sdwiiit  ako«  dass  die  HuUe  und  FuUe  von  licht  und  Luft,  sowie  die 
SMBrngfadieii  Vofkrimingni  des  Hetktattcxure^mes  iiu-  V»faindenmg  dear 
IMwftniguiigdesKrankheitsketnies  (dassccgfahigeSammeln  desAuswuifes, 
das  VMraimgNiy  die  slets  bedeckten  ^pucknapfe^  etc.)  ihr  Bel  wahrfaaftig 


to  a»  QoKtiM  of  OrfovtuitMB  for  iBfoctiQa.— OlAmN\) 
Al  tli»  ittsl^almsi  of  mjr  chief,  Hetr  Dorait  Dr.  D.  O.  Kuthr.  I  p«^ 
with  the  Skssfelance  cnF  mj  cdkague.  MiroeibT  Lukits.  a  smee^  of 
in  the  bbormtorr  of  the  Ednigui  Elisabeth  SaaalORiUB^ 
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to  determine  to  what  degree  the  tuberculosis  infection  can  be  conveyed  to 
the  non-infected  through  the  various  factors  in  the  every-day  life  of  a  tuber- 
culosis sanatorium. 

Thirteen  guinea-pigs  and  eight  rabbits  were  employed  for  the  experi- 
ment. Some  of  them  received  subcutaneous  inoculations  of  a  suspension 
in  sterile  water  of  ordinary  house-flies;  the  flies  were  first  washed  off,  then 
dried  and  rubbed  into  a  fine  powder,  then  suspended  in  sterile  water,  which 
latter  was  finally  centrifugated.  Others  were  inoculated  with  the  macera- 
tion fluid  (sterile  water)  of  parts  of  letters  which  had  been  moistened  by  the 
saliva  of  individuals  who  sought  admission  to  the  sanatorium.  Still  others 
were  treated  with  the  wash-water  from  doorknobs  used  by  patients  of  the 
institution.  The  knobs  were  washed  with  cotton  pads  moistened  with 
sterile  water,  the  water  being  then  squeezed  from  them.  Other  animals 
were  treated  with  the  wash-water  from  pieces  of  money  handled  by  patients 
of  the  institution. 

Of  the  twenty-one  animals,  only  one  developed  tuberculosis;  this  was  a 
guinea-pig,  treated  with  the  centrifugate  of  the  maceration  fluid  coming 
from  one  of  the  letters  of  an  individual  seeking  admission. 

It  seems,  therefore,  that  the  sum  total  of  light  and  air,  as  well  as  the 
many  special  regulations  to  prevent  the  conveyance  of  the  germ  of  infection 
(the  careful  collection  of  the  sputum,  the  careful  cleansing,  the  covered  state 
of  the  cuspidors),  in  reality  attained  their  purpose. 


RELATIONS  DE  L^AIR  AVEC  LA  TUBERCULOSE. 
STERILISATION  DE  L'AIR. 

Pab  Mr.  L£  Dr.  Samuel  Bernheim, 

PariB. 


De  Tensemble  de  son  travail,  Tauteur  tire  les  conclusions  suivantes: 

1.  II  y  a  une  relation  intime  entre  les  microbes  de  Tair  et  la  tuberculose. 
Plus  Tatmosph^re  est  charge  de  bact^ries,  plus  grand  est  le  nombre  de  tu- 
berculeux  vivant  dans  ce  milieu  insalubre;  tous  les  observateurs  conscien- 
cieux  ont  consign^  ces  faits  ind^niables.  On  a  donn^  k  la  tuberculose  le  nom 
de  maladie  de  Tobscurit^,  parce  que  les  microbes  en  g^n^ral  et  le  bacille  de 
Koch  en  particulier  se  conservent  trfes  longtemp  k  Tabri  de  la  lumifere. 
Sous  rinfluence  de  la  vie  normale  de  nos  habitudes,  les  microbes  sont  lancte 
dans  Tair,  Thomme  les  respire,  ses  poumons  les  retiennent,  d!oil  infection  et 
souvent  contagion  tuberculeuse. 

2.  L'absence  ou  au  moins  la  raret^  des  cas  de  tuberculose  dans  certains 
climats  (d'altitude  ou  de  mer)  sont  encore  des  preuves  des  rapports  ^troits 
entre  les  microbes  de  Tair  et  la  tuberculose.  Cette  demiSre  maladie  est  ex- 
ceptionnelle  dans  ces  climats  oii  il  y  a  une  proportion  infime  de  bact^ries. 
A  une  certaine  altitude  on  ne  trouve  mfime  plus  de  germes  dans  Tair. 

3.  Pour  des  raisons  analogues  ou  plutot  inverses  on  a  observ6  un  nombre 
considerable  de  tuberculeux  dans  les  grands  centres  o\X  Fair  est  satur6  de 
bact^ries,  dans  les  quartiers  surpeupI6s,  dans  les  lieux  de  reunion,  dans  les 
h6pitaux,  les  prisons,  les  6coles,  les  casernes,  les  grands  magasins,  les  ad- 
ministrations, les  usines,  les  ateliers,  etc. 

4.  Le  meilleur  moyen  de  combattre  la  tuberculose  d'origine  a^rienne 
c'est  de  surveiller  la  salubrity  des  villes,  ThygiSne  des  maisons  o\X  doit  r^gner 
la  propret6  et  o\X  on  doit  faire  p6n6trer  k  profusion  la  lumiSre  solaire.  A  ces 
moyens  naturels  on  peut  ajouter  certaines  mesures  artificielles  pour  diminuer 
le  danger  des  bact^ries  de  Tair.  En  effet,  on  peut  k  Taide  de  certains  appa- 
reils  de  chauffage  tels  la  cuve  de  M.  le  Dr.  Groupil  ou  la  chemin6e  k  double 
courant  de  Mr.  Silbermann  d6truire  sur  place  tous  les  microbes  contenus 
dans  Tappartement.  En  d'autres  termes,  on  parvient  k  assainir  rapidement 
par  cette  m6thode  de  chauffage  naturel  Tair  le  plus  charge  de  microorgan- 
ismes.    Ces  chemin^  sanitaires  trouveront  une  application  courante  dans 
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tons  les  appartements  et  surtout  dans  les  salles  de  m^decine  et  de  chimrgie, 
dans  les  amphithe&tres,  dans  les  grandes  salles  oil  sont  oblig^  de  grandes 
collectivitSs  et  oil  Tagglom^ration  augmente  le  danger  de  la  contagion. 


Relatioiis  of  the  Air  with  Tuberculosis:  Sterilization  of  Air. — (Bernheim.) 

1.  The  more  the  atmosphere  is  charged  with  bacilli,  the  greater  the  num- 
ber of  the  tuberculous  among  those  living  under  such  atmospheric  conditions. 
Tuberculosis  is  the  disease  of  darkness  because  the  bacillus  of  Koch  lives 
long  when  protected  from  light. 

2.  The  absence,  or  rarity,  of  tuberculosis  in  altitudes  or  at  the  sea-coast, 
demonstrates  the  relations  of  atmosphere  to  tuberculosis.  The  disease  is 
unusual  where  the  air  carries  few  bacteria. 

3.  Wherever  excessive  numbers  of  bacteria  are  found  in  the  air  (as  in 
overcrowded  quarters,  in  assembly  halls,  factories,  etc.)  there  tuberculosis 
becomes  numerically  important. 

4.  The  best  means  of  restricting  tuberculosis  (of  aerial  origin)  is  in  the 
sanitary  surveillance  of  cities,  in  domiciliary  hygiene,  and  especially  in  the 
freest  possible  admission  of  sunlight.  To  natural  means  one  should  add  such 
devices  as  those  of  Goupil  and  of  Silbermann,  by  which  the  bacteria  are 
destroyed  in,  or  removed  from,  the  air.  Such  apparatus  should  be  included 
in  the  heating  and  ventilating  systems  of  medical  and  surgical  clinics,  of 
assembly  halls,  and  wherever  people  assemble  in  numbers  within  walls. 


Before  adjourning,  the  President,  Dr.  Welch,  announced  that  the  Sec- 
tion would  meet  at  half-past  two  in  the  Assembly  Hall,  in  Joint  Session 
with  Section  VII,  to  discuss — 

THE  RELATIONS   OF  HUMAN  AND   BOVINE  TUBER- 
CULOSIS. 

(See  Vol  IV.    Index.) 


SECTION  I. 
Pathology  and  Bacteriology  {Continued). 


FOURTH  DAY.    MORNING  SESSION, 
Thursday,  October  1,  190S. 

IMMUNITY. 


The  Section  was  called  to  order  by  the  President,  Dr.  WiUiam  H,  Welch, 
at  half-past  nine  o^clock.  Professor  A*  Calmettei  of  Lillej  Honorary  Presi- 
dent of  the  Section,  and  Professor  Robert  Kochj  Honorary  President  of  the 
Congress,  were  on  the  platform. 


THE  PROBLEM  OF  IMMUNITY  IN  TUBERCULOSIS. 
By  Edward  R.  Baldwin,  M,D., 

Saranac  Lake,  N.  Y, 


It  is  my  purpose  to  take  a  brief  retrospect  of  past  achievements  in  a1^ 
tempts  to  artificially  protect  against  tuberculosis,  and  then  to  indicate  what 
seem  to  me  the  special  problems  for  the  future. 

It  must  be  confessed  that  much  discouragement  has  resulted  from  the 
numerous  experiments  on  animals  in  this  direction  during  the  past  two  dec- 
ades. This  problem  has  engaged  the  thought  and  labor  of  the  foremost 
workers  in  immunity  research,  and  it  will  continue  to  do  so  with  the  enthusi- 
astic hope  inspired  by  every  new  discovery,  however  little  it  may  contribute 
to  the  ultimate  object, 

A  reTOW  of  the  achievements  already  attained,  with  due  credit  to  the 
authors  for  priority,  is  peculiarly  difficult,  and  impossible  in  the  Umita 
of  this  addre^.  The  difficulties  are  real  because  of  the  simultaneous  ex- 
perimentation in  different  laboratories  and  countries  which  has  indepen- 
dently followed  similar  lines,  impelled  by  the  same  ideas.  The  most  impor- 
tant example  of  this  common  moHl  is  the  principle  of  immunization  with 
bacteria  of  attenuated  virulence^  formulated  by  the  immortal  Pasteur  and 
applied  to  tuberculosis  as  soon  as  the  illustrious  Koch  made  it  possible  by 
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the  discovery  of  the  bacillus.  It  is  noteworthy  that  this  principle  holds  at 
present  the  leading  place  in  the  hope  for  success  in  the  future,  and  it  is  natural 
that  these  experiments  should  have  begun  in  France  (Darenberg,  Grancher, 
and  Ledoux-Lebard,  Martin,  Hericourt  and  Richet,  and  Courmont  and  Dor). 
The  immediate  results  were  discouraging;  too  little  was  knowTi  of  the  mech- 
anism of  immunity  to  make  use  of  the  crude  methods  then  employed  as  a 
basis  for  thorough  experimentation;  and  the  discovery  of  tulierculin  and  anti- 
toxins for  other  diseases  directed  attention  to  these  fields  of  greater  promise. 

As  it  is  not  generally  knowTi  that  Americans  engaged  in  the  earlier  ex- 
perimentation with  a  considerable  degree  of  success,  it  is  appropriate  that 
they  should  receive  mention  here.  As  early  as  1889  Dixon  made  some  pre- 
liminary experiments  with  attenuated  bacOli,  and  Trudeau,  working  under 
exceptionally  difficult  conditions,  produced  a  relatively  strong  immunity 
with  cultures  of  avian  tubercle  bacilli  (1892),  and  later  with  attenuated 
human  cultures.  The  late  Emil  de  Schweinitz,  in  1894,  had  more  marked 
success  on  guinea-pigs  immunized  with  the  same  attenuated  cultures  em- 
ployed in  Trudeau*s  experiments.  This  period  was  also  one  of  diUgent  but 
unsuccessful  search  for  antitoxic  immunity  by  means  of  divers  extracts  and 
products  of  the  tubercle  bacillus.  The  soluble  extracts  of  tubercle  bacilli 
having  failed  to  immunise  animals,  Koch  introduced  the  emulsions  or  new 
tuberculins,  "T,  R."  and  "B.  K,"  which  were  in  some  degree  protective 
against  infection. 

Experiments  with  pseudo-tubercle  bacilli  and  mammalian  types,  sup- 
posedly altered  by  passage  through  reptilians,  also  promised  fruitful  results, 
but  they  have  not  fulfilled  tliis  hope  up  to  the  present  time. 

The  discovery,  by  Theobald  Smith,  in  1895,  of  differences  in  form  and 
virulence  between  bacilli  from  bovine  and  human  sources  was  another 
valuable  contribution,  destined  to  influence  the  course  of  immumty  experi- 
mentation on  cattle*  Pearson  and  GiUiland,  in  America,  were  among  the  first 
to  attain  a  high  degree  of  immumty  in  cattle  by  the  use  of  the  human  type  of 
bacilli,  following  up  their  first  work  by  an  extensive  series  of  practical  tests. 

During  the  past  decade  many  workers  have  turned  to  the  study  of  im- 
munity against  tuberculosis  in  cattle.  Von  Behring  and  Koch,  w^th  theur 
associates,  have  both  introduced  methods  of  immunization  for  cattle,  the 
basis  of  which  was  the  intravenous  inoculation  of  living  human  cultures. 
The  *'Bovo-vaccin^'  of  von  Behring  consisted  of  dried  human  cultures  de- 
signed to  be  twice  inoculated  within  an  interval  of  three  months.  The 
''TauTuman*'  of  Koch  and  Schiitz  was  an  emulsion  of  more  virulent  human 
t3T>e  for  a  smgle  protective  inoculation.  CoincidentaJly,  Pearson  and  Gilli- 
land  succeeded  equally  well  with  successive  inoculations  during  shorter 
intervals.  Besides  these  methods,  von  Baumgarten  employed  subcutaneoua 
inoculations  with  good  results;  Calmetfce  and  Gu^rin  used  the  gastro-intes- 
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tinal  route  by  feeding  the  protective  virus;  and  Heymanns  inclosed  viriilent 
bacilli  in  capsules  which  were  introduced  subcutaneously  for  immunization 
without  resulting  danger  of  infection.  Klimmer,  of  Dresden,  claims  excellent 
results  from  the  subcutaneous  injection  of  avirulent  and  modified  human 
bacilli  supposed  to  be  passed  through  lizards. 

The  world-wide  interest  created  by  von  Behring's  announcementi  in 
1902,  of  a  practicable  method  of  immunizing  calves,  led  to  tlie  hope  that  this 
aspect  of  the  problem  had  been  solved.  An  enduring  immunity  for  cattle, 
with  no  danger  associated  with  it,  was  an  alluring  prospect,  and  extensive 
experiments  were  at  once  undertaken*  The  outcome  of  these  has  been  less 
satisfactory  than  was  hoped  for.  A  high  degree  of  resistance  can  be  con- 
ferred by  various  methods  of  inoculation  with  human  and  attenuated 
bovine  bacilli  for  a  period  varying  from  six  months  to  two  years.  Un- 
fortunately, exposure  to  natural  infection  or  to  inoculation  with  bo\Hne  virus 
after  this  period  has  resulted  disastrously*  Some  of  the  animals  completely 
lose  their  immunity  and  others  retain  but  little  of  it.  The  situation  b,  there- 
fore, at  present  not  encouraging  for  the  establishment  of  a  long-continued 
immunity  by  any  method,  either  in  cattle  or  man. 

Moreover^  the  use  of  living  virulent  bacilli  as  a  bovine  vaccine,  either 
intravenously  or  subcutaneously,  cannot  be  regarded  as  safe,  since  they  have 
been  discovered  in  the  subcutaneous  abscesses  and  milk  at  least  nineteen 
months  after  the  protective  inoculation  (Schroeder  and  Cotton  and  Weber 
and  Titze),  The  trend  of  experimentation  has  naturally  been  toward  the 
uae  of  bacilli,  either  deprived  of  reproductive  power,  or  modified  by  conditions 
of  growth  so  as  to  lose  parasitic  features.  The  possibility  of  a  strong  relative 
immunity  has  been  demonstrated,  but  much  yet  remains  to  be  accomplished 
to  make  it  useful. 

To  overcome  the  objections  due  to  the  use  of  living  human  bacilli  in 
cattle,  and  to  apply  the  principle  of  immunization  to  mankind,  have  been  the 
problems  of  recent  years.  Hope  of  this  achievement  was  held  out  by  von 
Behring  at  the  last  International  Congress  at  Paris  In  1905.  Nothing  de- 
finite has  been  made  public  since  to  indicate  that  this  hope  was  justified, 
or  that  the  immunizing  and  therapeutic  properties  of  the  so-called  **  Tiilase" 
wene  superior  to  the  bacillaiy  preparation,  T.  R.  of  Koch,  introduced  a 
decode  before. 

One  fact  has  been  prominent  in  the  course  of  all  investigations,  and  that 
is  the  superiority  of  living  bacilli  over  all  the  preparations  of  dead  bacilli  for 
protecti^'e  inoculation.  The  \-ital  clement  has  a  more  pronounced  influence, 
even  upon  animals  which  completely  resist  infection  by  the  immunizing 
vaccine  and  show  no  trace  of  the  inoculated  bacilh  a  short  time  afterward  in 
their  tissues.  It  is  natural  to  suppose  that  the  bacilli  perish  too  quickly  to 
acljust  themselves  to  a  parasitie  existence  by  producing  any  h^'pothetic&l 
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gecretion  which  might  be  the  secret  of  their  greater  protective  influence.  It 
is  admitted,  however,  that  the  degree  of  immunity  b  directly  proportional 
to  the  virulence  of  the  vaccine.  The  subtle  differ^Bce  between  the  immuniz- 
ing value  of  living  and  dead  bacilli  needs  more  investigation^  UkewiBe  also 
the  cause  of  variations  in  virulence. 

Repeated  protective  treatment  must  be  considered  necessary  for  success 
from  the  present  outlook^  said  by  means  of  an  agent  equally  innocuous  to 
cattle  and  mankind.  It  has  been  found  that  a  period  of  two  months  after 
the  first  immunizing  dose  is  required  to  develop  the  specific  resistance  in 
calves.  Obviously,  they  must  be  protected  from  exposure  to  infection  dur- 
ing this  period.  Probably  the  subsequent  protective  treatments  will  more 
quickly  become  effective. 

It  would  appear  desirable  to  establish  as  strong  local  resistance  aa  possible 
by  subjecting  all  avenues  of  infection  to  local  immunization;  for  example,  by 
feeding  and  inhalation  of  the  vaccine. 

In  order  to  adjust  the  dosage  and  intervals,  the  finer  mechanism  of  im- 
munity must  be  closely  studied.  The  agglutinin  and  opsonin  tests  have  not 
been  satisfactory  measures  of  resistance,  and  some  way  of  estimating  specific 
latent  antituberculous  cell  energy  is  needed.  When  natural  infection  is  tak- 
ing place  or  the  inrUvidual  is  undergoing  immunization,  there  are,  it  is  true^ 
evidences  of  changes  in  the  blood,  but  when  no  such  stimulus  is  active,  the 
content  of  antibodies — agglutinin,  opsonin,  or  lysin— slowly  drops  to  a 
normal  level.  There  is  then  no  sign  of  the  latent  specificity,  which  we  are 
as  yet  able  to  recognize,  although  a  renewed  infection  or  a  tuberculin  test 
may  elicit  it. 

Another  phase  of  the  problem  is  to  establish  a  correct  balance  between 
the  specific  response  to  infection  which  occurs  during  the  h>T>ersensitive 
stage  of  immunityj  and  the  ability  of  the  tissue-cells  to  assimilate  the  poisons 
without  harm. 

An  immunity  that  tends  only  to  arrest  the  infection,  but  not  to  overcome 
it|  is  not  wholly  beneficial  when  it  creates  ulceration  at  the  portal  of  entrance 
of  the  bacillus  (Th,  Smith),  Henc^  the  question  whether  hypersensitiveness 
artificially  induced  by  protective  inoculations  Ls  beneficent  or  otherwise  must 
be  considered.  It  would  seem  vastly  better,  from  what  we  know  of  the 
effects  of  hypersensitiveness  in  heightening  the  affinity  of  the  body-cells  to  a 
harmful  degree  for  the  poisons  of  tubercle  bacilli,  that  it  should  be  avoided. 
Specific  bacteriolytic  powers  are  useful  in  combating  bacteria,  but  not  in 
assimilating  the  dead  and  digasted  body  substances  of  bacteria. 

Fortunately,  the  number  of  bacilh  to  be  disposed  of  at  any  ^ven  time 
is  small  under  natin*al  conditions  of  infection*  It  is  conceivable  that  a 
relative  tuberculosis  immunity,  without  tuberculin  susceptibility  being  pro- 
duced at  some  time  during  its  development,  might  be  defeetiva.   On  the  other 
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hand,  complete  tolerance  to  tuberculin  in  cattle  may  be  associated  with  a 
high  degree  of  regiatance  to  infection. 

The  problem,  therefore,  seems  to  be  to  create  tolerance  for  the  bacillus 
poisons  and  its  products  which  have  resulted  from  lysis^  or  to  aid  their  safe 
assimilation  by  the  tissues. 

Without  the  unkno'pm  quahty  called  "tolerance/'  no  real  immunity  can 
exist,  and  the  earlier  in  life  this  can  be  established  with  absolute  safety,  the 
more  resistant  the  adult  must  become.  That  there  is  danger  of  harm  in 
the  process  may  easily  be  surmised  from  the  grave  impairment  of  nutrition 
resulting  from  experiraeats  with  dead  bacilli,  and  the  well-known  anemia 
accompanying  so-calied  latent  tuberculosis.  These  difficulties  I  conceive  to 
be  the  prominent  ones,  but  they  are  here  treated  in  a  confessedly  superficial 
manner. 

The  studies  of  Bartel  on  the  influence  of  lymphatic  c^lls  upon  the  tubercle 
bacillus,  as  well  as  those  of  Opie  on  the  leukocytes,  promise  to  enlarge  our 
knowledge  of  ibis  subject.  Still  more  Ught  may  come  from  investigations 
now  in  progj^ss  on  the  mechanism  of  anaphylaxis  and  its  prevention. 

Finally,  the  problem  of  passive  immunity  is  still  a  distant  gpal  which 
should  not  be  forgotten.  It  must  not  be  thought  hopeless,  considering  the 
progress  of  biological  research,  though  a  serum-therapy  furnishes  but  a  faint 
probability  of  success.  Some  other  method  of  directly  neutralizing  the  cell 
poisons  may  yet  be  discovered  with  the  increasing  facilities  generously 
being  devoted  to  medical  research.  On  this  rests  the  hope  of  an  efficient 
therapy  to  supplement  all  other  means  of  prevention  and  cure. 


Das  Prohiem  der  Immunitat  bei  Tuberkulose.— (Bau>win.) 
Eb  ist  ein  Riickblick  dessen  gegeben,  was  in  Versuchen,  kunstliche 
Immunitat  her\"orzurufen,  angestrebt  worden  ist,  mit  Erwahnung  der 
nocb  un^losten  Probleme, — eine  kurz  gehalt^ne  Revue,  beginnend  bei 
dem  Anfange  vorbeugender  Inoculations-Experimente  beinahe  von  der 
Zeit  der  Entdeckung  des  Bazitlus  durch  Koch.  Diese  begannen  natur^- 
m&as  in  Frankmch  mit  der  Anregung  durch  die  brillanten  Erfolge  Pasteurs 
in  der  Anwendung  verdiinnter  Bakterien,  Es  ist  nicht  allgemein  bekannt, 
dftiB  die  Amerikaner  unt-er  jenen  waren,  die  zuerst  einen  Grad  von  Erfolg 
tneiehten,  besonders  Trudeau  und  de  Schweinita  (1892-94). 

Die  Resultate  waren  im  Ganz;en  entmutigend  und  man  richtete  dia 

ifmerksamkeit  auf  Versuche,  antitoxische  Immunitat  zu  erzielen;   wah- 

d  der  Periode  dieser  wichtigen  Entdeckung  und  der  ersten  Tuberkulinara, 

ffia  laelicheji  Extrafcta  von  Tuberkelbaxillen  versagt  hatt«n,  Tiere  z\i 

unkieren,  fiihrte   Koch  die   Emulsionen  oder  NeutuberkuUne  T,  B, 

lu  B.  E,  ei&t  welche  teilweise  Erfolg  hatten* 
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Die  Entdeckung  der  Virulenxunterschiede  zwischen  typischen  Human- 
und  Bovinbazilleo  diirch  Theobald  Smith  gaben  emen  Ansto^  zu  For- 
schiingsarbeiten  iiber  protektive  Inoculationen  bei  Rindem,  wahrend  das 
Studium  der  verschiedenen  PseudoTul^erkelbazilJen  uad  der  dutch  die 
Passage  durch  Reptilieji  modifizierten  die  Hoffnung  auf  eine  erfolgreiche 
Methode,  kunstliche  Immunitat  hervorzurufen,  emeueiieti*  Gleichzeitige 
Experiment,  einen  Schutz  des  Rindes  durch  den  Humanbazillus  hervor- 
zurufen,  wurden  in  verschiedenen  Landern  gemacbt,  die  alle  einen  bemer- 
keoswerten  Grad  von  Widerstandslahigkeit  der  Inoculation  gegeniiber 
erreicbten.  Aber  v.  Behring  kiindigte  zuerst  ein  ^'Bovo-Vaccin''  an,  von 
welchem  er  behauptete,  dass  es  erfolgreich  sei,  wenn  es  in  zwei  aufeinander 
folgenden  intravenosen  Inoculationen  angewendet  wurcie.  Koch  und 
Sehiitz  folgten  tnit  einer  ^'Tauraman''  genannten  \"irulenteren  Praparation. 
Der  naehste  deutliche  Schritt  war  die  Uberwindung  der  Einwendungpn 
gegen  die  Anwendung  lebender  Huraanbazillen  und  des  Immunisationsprin- 
zipes  menschiichen  Wesen  gegeniiber.  Es  wurde  von  v,  Behring  auf  die 
Hofifnung,  dies  erteichen  zu  konnen,  beim  letzten  Kongresse  in  Paris  1905 
hingewiesen,  Seit  damals  war  nichta  Begtimmtes  l>ekannt  geworden, 
was  dieoe  Hoffnung  hatte  rechtfertig^n  konnen,  oder  dass  die  immunisieren- 
den  und  therapeutischen  Eigenschaften  der  sogenannten  "Tulase*'  der 
zehn  Jahre  friiher  eingefiihrten  ba^illaren  Priiparation  T,  R,  von  Koch 
iiberlegen  waren*  In  der  Zv^ischenzeit  hatten  andere  Forscher  mit  ermuti- 
gendem  Ertolge  an  Rindern  gearl^itet  durch  Einteilung  der  Inoculationea 
in  kiirzere  oder  langere  Inter\^ane  (Pearson  und  Giniland),  mit  Vaccine- 
fiittemng  (Calmette  und  Gudrin),  mit  BaziUen  in  Kapseln  (He}Tiiann), 
und  mit  jenen,  die  a\irulent  gemacht  oder  durch  Passage  durch  andere 
Tierarten  modifiziert  wortlen  waren  (Klimmer).  Das  ist  der  heutige  Stand 
der  Forschung  nach  bo\TJier  Immunisiening.  Die  gegenwartige  I^ge 
giebt  keine  Hoffnung  fiir  das  Zustandekommen  einer  lange  fort-gesetzten 
Immunitat  durch  eine  Methode  entwetier  beim  Rinde  oder  belra  Menschen. 
Die  specifische  WiderstandRfahigkeit  der  Rinder  nach  einDr  oder  zwei 
Inoculationen  mit  Humanbazillen  geht  verloren  und  versagt  vollstandig 
nach  aechs  Monaten  bis  zu  zwei  Jahren.  Des  weiteren  konnen  lebende 
Humanbazillen  in  den  Gewe1>en  zuriickbleiben,  oder  in  der  Milch  geschiitzter 
Kuhe  viele  Monate  nach  der  Inoculation  ausgeschieden  werden  (Schroeder 
und  Cotton;  Weber  und  Titze). 

Es  wurde  behauptet,  dass  aubkutane  Injektionen  den  Rindem  einen 
ebensolchen  Schutz  angedeihen  lassen^  wie  die  intravenose  Methode,  doch 
musse  die  Gefahr  einer  lokalen  Abszessbildung  vermieden  werden,  Der 
feine  Unterscliied  zwisehen  den  Immunisicrungswerten  lebender  und  toter 
Bazillen  verlangt  eine  Erforschung*  Bis  jetzt  ist  noch  keine  Methode 
der   Inoculation   lebender   Bazillen   gleichw^ertig   erschienen.    Man   muss 
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vom  gegenwartigen  Gesichtspunkte  aus  eine  wiederholte  Protaktivbe- 
handlung  als  notwendig  erachten,  die  durch  ein  dem  Rind\deh  und  dem 
Menschen  gleichmassig  unschadlichea  Mittel  erreicht  wird*  Der  Schuta 
gegen  tuberkulose  Infektion  muss  also  wahrend  eioer  Zeitperiode  gesichert 
werden,  die  fiir  die  Entmckelung  der  speziellen  Widerstandsfahigkeit  nach 
der  ersten  Behandlung  notig  bt,  zum  mindesten  bei  jungen  Individuen, 

Es  erscheint  auch  erstrebenswert,  dass  alle  Wege  der  Infektion  auf 
lokala  Immunisierung  gerichtet  min  sollten,  wie  zum  Beispiel  durch  Ein- 
fiitterung  und  Einatmung  des  protek^ivea  Mittels,  Der  feinere  Mechanismus 
der  Immunitat  verlangt  genaiie  Studien  zur  Bestimmung  der  Doaierung 
und  Zwischenraume,  Es  ist  eine  Art  von  Immunitatsmessung  notig. 
Man  muss  ein  genaue^  Gleichgewicht  anstreben  und  erreichen  zwiachen 
der  spe<;ifischen  Antwort  auf  Infektion,  welche  wahrend  der  iiberemp- 
findlichen  Phase  der  Imraunitat  auftritt  und  der  Fahigkeit  der  Gewebe, 
die  Gifte  ohne  nachteilige  Wirkung  zu  aasimilieren.  Eine  Inimunitat, 
welche  nur  dahin  strebt,  die  Infektion  zu  unterbrechen,  aber  nicht  zu 
uberwinden,  ist  nicht  vollstandig  wertvoll,  wenn  sie  Geschwiii^bildung 
an  den  Eintrittspforten  hervorruft,  Daher  muss  die  Frage  in  Erwagung 
gpzogen  werden,  ob  eine  durch  protektive  Inoculation  hervorgerufene 
kiinstliche  Ubererapfindlichkeit  von  guter  Wirkung  oder  etwas  anderes  ist* 
Es  ist  begreiflich,  dass  eine  Immunitat  ohne  Tuberkulin-Empfanglichkeit 
unvollstandlg  sein  roag;  andererseits  kann  eine  vollstandige  Toleranz 
fiir  Tuberk^lin  mit  einer  hohen  Widerstandsfahigkeit  gegen  eine  Infektion 
bei  Bindem  vereinigt  sein*  Das  Problem  scheint  zu  sein,  eine  Tolerant 
zu  schaffen  fiir  die  Gifte  des  Bazillus  oder  dessen  Produkte  wenn  sie  geld^ 
werden^  und  ihre  Assimilation  durch  die  Gewebe. 

Ohne  das  unbekannte  ^^Toleranz'*  genannte  Etwas  kann  keine  wLrk- 
liche  Immunitat  existieren,  und  je  friiher  ira  Lel>en  das  rait  absoluter  Sicher- 
heit  erreicht  werden  kann,  desto  widerstandsfahiger  muss  der  Erwachsene 
'*»^en.     Bartels  Studien  iiber  den  Einfluss  der  Lymphzellen  auf  den  Tu- 

Blbazillus  versprechen  uns  dne  Erweiterung  unserer  Kenntnisse  dieses 

instandes,  ebenso  als  jene,  die  Opie  iiber  die  Leukocyten  gemacht  hat. 

eh  mehr  Licht  mag  nun  von  Forschungen  iiber  den  Fortsehritt  des 

nismus  der  Anaphylaxe  und  seiner  Verhinderung  kommea.    Schliess- 

das  Problem  der  passiven  Immunitat  noch  ein  w^eit  gestecktea  Ziel, 

icht  ven^essen  werden  soil    Darauf  beruht  die  Hoffnung  auf  eine 

olle  Therapie, 


SUR  L'lMMUNISATION  CONTRE  LA  TUBERCULOSE. 


Far  mm.  les  bocteubs  A,  Calmettb  et  C,  Gu±rih, 

IiBtttttt  Pasittur  da  Ulla 


Dans  une  sfirie  de  travaux  pr^c^demment  publics*  nous  avons  montr4 
qu*on  pouvait  conKrer  aux  animaux  jeunes  et  adultes  (boeufs,  ch^vrea, 
cobayes)  une  resistance  tn^s-marqu^  h  rinfection  tubercubuse  artilicielle 
par  les  voies  digestives*  Cette  resistance  s'obtient  en  faisant  ing^rer  des 
Emulsions  fines  de  bacitles  tuberculeux  d'ori^ne  bovine,  virulents  ou  modi- 
fies par  le  chauffage  h  7(f.  Chez  les  bovidds,  une  seule  ingestion  de  bacilles 
virulents  suffit  en  general  k  produire  une  infection  asaez  Idgdre  pour  qu'apr^s 
avoir  r^agi  k  la  tuberculine  pendant  1^  2  ou  3  mois,  ila  cessent  de  r^agir  et 
deviennent  capables  de  r^sister  pendant  plus  d'une  ann^e  k  des  ingestions 
massives  ou  r^petees  de  dos^  de  bacilles  tuberculeux  sArement  inXectantes 
pour  les  temoins. 

Les  animaux  vaccines  par  cette  methode  conserrent  dans  leurs  gan- 
glions mesenteriques  pendant  environ  trois  mois  des  bacilles  vivants  et 
virulents,  capables  d'infecter  les  cobayes  auxquels  on  inocule  le  triturat  de 
ces  ganglions.  lis  s'en  debarrasaent  ensuite  et,  apr^  4^6  mois,  on  n'en 
retrouve  plus. 

Si  Ton  vient  alors  k  les  eprouver  par  inoculation  intraveineuse,  avee  une 
forte  dose  de  bacilles  bovins  virulents  (5  niilligr.),  en  m^me  temps  que  lea 
t^moins  de  m^me  dge,  on  constate  que  les  temoins  prennent  toujours  une 
tuberculose  granulique  k  marche  suraigue,  mort^lle  en  4  i  6  semaines,  tandis 
que  les  vaccines  gardent  pendant  S  mois  au  moins  toutes  les  apparences 
d'une  parfaite  sante.  Puis  tout-^-coup,  leur  immunite  disparatt:  on  s'en 
aperQoit  parce  que  quelques-uns  d'entre  eux  presentent  brusquement  dea 
lesions  tuberculeuses  k  localisations  variables,  et  si  Ton  vient  h  sacrifier  ceux 
qui  n'en  presentent  pas  encore,  on  trouve  que  leurs  ganglions  mediastinaux 
et  broEchiques  ree^lent  toujours  des  bacilles  vivants  et  virulents  pour  le 
cobaye,  alors  m^me  qu'il  n'y  odste  aucune  lesion  tuberculeuse  macroscop- 
iquement  visible* 

II  est  done  evident  que  fes  bacilles  introduita  par  voie  intraveineuse, 
mfime  chez  des  animaux  vaccines,  ne  se  resorbent  pas,  et  cette  eonstatation 
axplique  que  les  bovides  vaccines  par  la  methode  de  von  Behring  restent 
pendant  de  longs  mois  (plus  de  six  mois  dans  Texperience  de  Melun  en  1909, 

♦  Annales  de  llostitut  Paatetir,  octobre  1905,  mai  1900,  aoQt  190G,et  juilkt  1907. 
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Vall6e  et  Rossignol,  Moussu)  porteurs  de  bacilles  vivants  et  virulents  dan 
leurs  ganglions  bronchiques  et  m^diastinaux. 

Or,  tant  que  ces  animaux  restent  ainsi  porteurs  de  bacilles,  il  est  im- 
possible de  les  consid6rer  comme  r6ellement  vaccinas.  lis  possMent  seule- 
ment  une  resistance  spdciale  k  regard  de  nouvelles  infections  tuberculeuses 
et  cette  resistance  est  tout-Jt-fait  comparable  k  celle  que  Robert  Koch  a 
signal^e  le  premier  chez  les  cobayes  tuberculeux  auxquels  on  injecte  sous  la 
peau  une  nouvelle  dose  de  virus:  la  seconde  inoculation  produit  un  abcte 
local  qui  se  vide  bientdt,  et  Tulc^ration  qui  lui  succMe  gu^rit,  tandis  que 
la  premiere  infection  continue  k  produire  ses  effets  avec  plus  de  lenteur. 

On  pent  obtenir  la  m6me  resistance  en  injectant  dans  les  veines  de 
bovid6s  sains  de  fortes  doses  de  tuberculine  (0  gr.  50  de  tuberculine  pr6- 
cipittfe  par  Talcool)  deux  ou  trois  fois  ^  6  ou  10  jours  d'intervalle.  Les 
animaux  ainsi  prepares  r^agissent  k  la  seconde  ou  k  la  troisi^me  injection 
commo  s*ils  6taient  tuberculeux.  La  reaction,  toujours  tr&s  forte,  ap- 
parott  alors  chez  eux  dbs  la  5e  heure  et  disparait  k  la  12e.  Si,  quelques 
jours  aprfes  la  derni^re  injection  tuberculinique,  on  leur  injecte  dans  les 
velnoH  6  milligr.  de  bacilles  bovins  virulents  en  m6me  temps  qu'^  des  t6- 
moluH  sains,  on  constate  que  ces  demiers  prennent  une  tuberculose  granu- 
li(|UO  k  iiiarcho  suraigiie  mortelle  en  5  &  6  semaines,  tandis  que  chez  tons  les 
HuliUHUX  prepares  par  les  injections  pr^alables  de  tuberculine  n'apparaissent 
quo  (loH  lAnions  tuberculeuses  k  evolution  tr^  lente. 

\AMi  mftinoH  phenom^nes  s'observent  chez  les  bovides  deji  porteurs  de 
lAnlohM  t\iboroulouses  spontanees  et  qui  reagissent  k  la  tuberculine.  Ja- 
um^Im  rihooulation  intraveineuse  de  bacilles  ne  determine  chez  eux  Tap- 
jmrltloh  ilti  t\il)erculose  granulique  aigiie. 

II  ^i  {\o\w  hors  de  doute  que  les  animaux  tuberculeux  et  aussi  les  ani- 
IUH\I\  «nlu>»  prepares  par  des  injections  massives  de  tuberculine,  sont  in- 
vHM^^MM'^M^iut^nt  plus  resistants  que  les  animaux  neufs  k  Tinoculation  in- 
♦mw^luinw  vl\^preuve. 

V^u  \\\M  \^\\^v  que  les  bovides  vaccines  par  voie  intraveineuse  avec  des 
kn^olIK^  hv^umUw  (von  Behring)  ou  par  voie  sous-cutanee  avec  des  bacilles 
kHi\ia4  v^^  hvuuutuM  (lJgni6res),  ou  sous  la  peau  desquels  on  troduit  des 
i^vv;^  vb  \\w«^v^v»  tH^KHllonne  contenant  des  cultures  de  tuberculose  (Hey- 
*utt»wO.  mH\vUCuv4d  |mr  uu  mecanisme  identique  une  resistance  marquee  k 
^^U^^U^4  ivUHMVMk^vim*:  Ion  bovides  ainsi  prepares  gardent  plus  ou  moins 
K^4^j^Uuuj^  H>i4  >4|k|»HWUHvji  kVwuo  bouue  sante;  ils  perdent  frequemment 
I'm^liV uvUv  i^  i\\i^4ir  ^  lu  iulH^ixniUno,  mais  ils  n'en  restent  pas  moins  porteurs  de 
KwUiva  \^\t  ^uJHV|4il4w*  vb  iH>nt meter  une  tuberculose  k  forme  chronique. 
vK4  iw^  >^uv«uV  k\ka\k^  mluiottw  K\\\*\\  a'agit  \k  d'une  veritable  immunite. 

Kh  V  luuv^uo  huiaaiiu)  i^^  inmHtuto  frequemment  des  faits  analogues. 
V  i^v  v*u  ^1  viu'um>  tubwcuk)ae  boale  suppuree,  survenant  chez  un  tuber- 
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culeux  pulmonaire,  am^Iiore  T^tat  du  malade  et  aecmlt  consid^rablement 
sa  r^63Btance.  InversemeDt,  il  est  rare  que  les  sujets  chez  lesquela  la  tuber- 
culose  pulmonaire  ^volue  avec  une  marche  rapide  aient  ^t^  atteints  ant^ 
rieurement  de  suppiurations  ganglio  an  aires ,  osseuses  ou  cutanfes,  hormis  les 
cas  oii  operation  chirurgicale  inopportune  a  pu  provoquer  une  infection 
sanguine. 

Si  Ton  veut  bien  se  rappeler  que  certains  cliniciens  ont  pr^tendu  obteiup 
cbez  les  malades  phtisiques  de  r&lies  am^lioratiojis  k  la  suite  d'inocula- 
tions  sous-cutan6es  de  cultures  de  tuberculoae  bovine  virulente  (F.  Klem- 
perer),  ou  de  bacilles  morts  (Maragliano)>  ou  de  culturea  de  tuberculose 
humaine  modiMe  par  passages  dans  Forgaiusme  d'animaux  h  sang  froid 
(crocodile)  (Moeller),  les  fails  expdrimentaux  qui  pr^c^dent  sent  de  nature 
k  justifier  dans  une  certaine  mesure  leurs  assertions. 

Mais  une  telle  m^thode  th6rapeutique  est  assur^ment  condanmable* 
Elle  Test  d^autant  plus  que  nous  poss^dons  dans  la  tuberculine  un  moyen 
aussi  efficace  et  naoins  dangereux  permettant  d^atteindre  le  m^me  but- 


La  inmunizacidQ  contra  la  Tuberculosis- — (Calmette  y  Gu£rtnO 
En  una  aerie  de  niemorias  que  nosotros  publicamos  hace  ya  algun  tiempo, 
nosotros  demoatramos  la  posibilidad  de  producir  en  los  animales  jovenes 
lo  mismo  que  en  los  viejos  (ganado,  cabras,  cobayos),  una  raarcada  resi&- 
lencia  a  la  infecci6n  artificial  de  la  tuberculosis  por  medio  del  aparato  diges- 
tivo.  Esta  resistencia  se  obtiene  por  medio  de  la  alimentaci6n  del  animal 
con  una  emulsion  fina  del  bacilo  de  la  tuberculosis  bovina,  virulento  6 
modificado  por  medio  de  la  acci6n  del  calor  A  una  temperatura  de  70^  centi- 
grados.  En  el  ganado  una  sola  inyeccidn  del  bacilo  virulento  m  usualmeute 
euficiente  para  producir  una  infeccidn  tan  ligera  que,  despues  de  reaccionar 
A  la  tuberculina  por  el  espacio  de  uno  k  dos  6  tres  meses,  el  animal  cesa  de 
reaccionar  y  es  capaz  de  resistir  por  mas  de  un  ano  una  gran  cantidad,  las 
Lnyecciones  repetidas  de  dosis  del  bacilo  de  la  tuberculosis  que  de  segtiro 
infectan  a  los  animales  a  prueba  en  observaci6n. 

Los  animales  vacunados  por  este  metodo^  continiian  por  cerca  de  trea 
meses  a  albergar  en  las  glandulas  mesentericas  bacilos  vivos  y  virulentos 
capaces  de  infectar  a  los  cobayos  inyectados  con  la  trituraci6n  de  estas 
glandulas.  Mas  tarde  los  bacilos  desapareoen,  los  cuales  no  se  encuentrau 
despues  del  interval©  de  cuatro  a  seis  meses.  Si  A  este  tiempo  loa  animales 
son  sometidos  d  prueba  por  medio  de  la  inyecci^n  intra  venosa  de  una 
fuerte  dosis  del  bacilo  bo\ano  (5  miIigramos)i  y  simuitaneamente  se  hace 
b  mismo  con  animales  en  observacion  de  la  tnisma  edad.  se  observa  que  en 
los  animales  en  observaci6n  se  desarrolla  una  tuberculous  granular  ex- 
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tremadamente  rdpida,  fatal  en  el  intervalo  de  cuatro  d  seis  isemanas;  nuen- 
tras  que  en  los  animales  vacimados  presentan  todas  Ieus  apariencias  de  estar 
en  huena  salud  por  ocho  meses  A  lo  menos;  cuando  una  vez  la  mmunidad 
desaparece,  como  se  demuestra  por  el  hecho  de  que  algunos  de  ellos  de 
repente  presentan  lesiones  tuberculosas  en  varias  localidadea;  y  si  aquellos 
que  aun  no  presentan  lesiones  algunas  son  sacrificados,  se  encuentra  que 
las  glandulas  en  el  mediastino  y  las  glandulas  bronquiales  siempre  contienen 
bacilos  vivos  y  virulentos  para  el  cobayo,  aun  en  las  condiciones  en  que 
otras  lesiones  microscopicas  sean  nulas.  Esto  es  evidente,  por  lo  tanto, 
que  los  bacilos  introducidos  en  las  venas,  aun  el  los  animales  vacunados, 
00  son  abaorbidos,  y  este  hecho  explica  el  por  qu^  las  vacas  vacunadas 
por  el  metodo  de  von  Behring  continuan  por  muehos  meses  albergando 
bacilos  virulentos  vivos  en  las  glandulas  del  mediastino,  Mientras  estos 
animales  continuen  albergando  bacilos  no  pueden  ser  conclderadas  como 
vacunados,  Ellas  solamente  pose^n  una  resistencia  especial  contra  una 
nueva  itifcccion  tuberculosa,  una  re-sistencia  que  e^  en  muehos  puntos  com* 
parable  a  la  que  Robert  Koch  observ6  primeramente  en  los  cobayos  tuber- 
culosos  que  habian  reci\ndo  una  inyecci6n  subcutanea  de  una  dosis  fresca 
del  ^^^us;  la  segunda  iiioculaci6n  produce  un  absceso  local  que  pronto  se 
evacua  por  si  solo,  y  ulceraciones  que  se  curan,  mientras  que  la  primera 
infecci6n  cotitinua  produciendo  sus  efectos  raas  lentamente.  La  miama 
inf€cci6n  puede  producirse  per  medio  de  la  inyeccifin  intraveuosa  de  tuber- 
citlina  en  le  ganado  satio  (0  gramos,  50  de  tuberculina  precipitados  por 
medio  del  alcohol),  do6  o  tres  veces  d  intervalos  de  seis  a  diex  dias*  Animales 
preparadoa  de  esta  manera  reaccionan  a  la  segunda  6  tereera  inyecci6n 
eomo  si  estos  fuesen  tuberculosos.  La  reacci6n  que  se  siempre  marcadaj 
apaicee  en  tales  animales  en  cinco  boras  y  de^aparese  al  termino  de  does 
bonis.  S  utios  poeos  dias  despu^  de  la  inyecci6n  de  la  tuberculina,  se 
admlnistra  una  inyec<d6u  tntravenosa  de  5  miligramos  de!  bacilo  bo\nuo 
virulento,  y  animales  sanos  en  observacion  son  simultaneamente  sometidos 
al  wismo  tr^tamieato,  en  los  animales  en  observaci6n  se  desarrolla  una 
gr&nulaci6n  tuberculosa  r^pida  que  es  fatal  en  cinco  a  seis  semanas,  mientras 
que  en  los  animals  prepamdos  por  medio  de  la  inyeccida  previa  de  la  tubel^ 
oiUiim  piweiitan  aolamente  Irenes  tuberculosas  de  progreso  lento. 

Los  inismos  fenomenos  se  observan  en  el  ganado  ya  afectado  con  leaones 
OSpOQtaneas  de  tul»erculo^s  y  qtie  reaccionan  a  la  tubercuhna.  La  injecci6n 
btfaTHiosa  de)  uacilOp  nunca  es  SQgiuda  de  la  aparici6n  de  tuberculous 
granular  aguda  en  estos  ammales.  No  hay  duda,  por  lo  tanto,  que  ammaJes 
toberculosos  y  ammalea  aanoa,  pmp^swixm  por  medio  de  U  prevtas  inyee- 
fdovm  de  iuberraE&a,  poseeo  tnoompurable  tesastencia  mayor  ^  la  de  lea 
linimtlw  que  son  nuevos  a  la  pmeba  lutimveEio^  de  la  tnoculaciotL  Es 
eviden  que  el  ganado  vacuuado  por  las  inyeccaones  intmvenosas  del  bacilo 
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de  la  tuberculosis  humaim  (von  BehriEg)  6  subcutaneamente  por  medio 
del  bacilo  de  origen  bovino  6  bumano  (Lignieres)  y  animalea  tratados  por 
medio  de  la  introducciun  bajo  la  piel  de  capsuJas  hachas  de  la  membrana 
interna  del  carrizo,  y  cerradas  con  colodion,  contenietido  el  bacilo  de  la 
tuberculosis  (Heymans),  adqueren  por  medio  de  un  mecanismo  id^ntico 
una  marcada  resistencia  a  la  infecci6n  tuberculosa;  el  ganado  asi  preparado 
preserva  la  apariencia  de  una  solud  perfecta  por  un  periodo  de  tiempo 
variable;  A  menudo  pierden  el  poder  de  reaccion  a  la  tuberculina,  mas  son, 
einembargo,  portadores  el  bacilo  y  capaces  de  crear  una  forma  cronica  de 
la  tuberculosis.  No  puede  decirce,  por  lo  tanto,  que  este  ea  un  caso  de 
iumunidad. 

En  el  hombre  se  ban  hecho  observaciones  semej  antes*  Es  bien  sabido 
que  la  supuracidn  tuberculosa  local  en  los  tfsicos,  mejora  las  condiciones  del 
paciente,  y  aumenta  conciderablemente  la  reastencia,  Al  contrario, 
personaSf  en  las  cuales  la  tuberculosis  pulmonar  es  de  una  marcha  rdpida, 
ban  sufrido  raramente  en  su  previa  historia  de  supuraci6n  de  las  glandulas, 
lofl  huesos  6  de  las  estructuras  cutaneas,  excepto  en  aquellos  caaos  en  que 
una  mal  calculada  operacion  quirlirgica  haya  producido  una  infecci6n 
de  la  sangre.  Si  se  recuerda  que  en  ciertas  condiciones  se  ban  obtenido 
mejoraa  reales  despu6s  de  una  inoculacion  subcutanea  de  culturas  vini- 
lentas  del  bacilo  de  origen  bovino  (F.  Klemperer),  6  de  bacilos  rauertos 
(Maragliano),  6  con  culturas  de  origen  humano  modificado  por  medio  del 
pasage  de  estas  en  los  animales  de  sangre  fria  (cocodrilo^  Moeller),  los  hechos 
experimentales  mencionados  son  calculados  hasta  cierto  punto  en  justlfica- 
ci6n  de  sus  aserciones,  Tal  modo  de  tratamiento,  sinembargo^  deber4 
ser  condenado,  particularmente  coando  se  pose4  en  la  tubercuUna  un  remedio 
igualmente  eficiente  y  menos  peligroso  con  el  cual  el  mismo  resultado  puede 
obteneiBe. 


Immumzatiofl  Against  Tuberctilosis,— (Calmeote  and  Gu4rin.) 

In  a  series  of  papers  published  some  time  ago  we  showed  that  it 
is  possible  to  produce  in  young  as  well  as  old  animals  (cattle,  goats, 
guinea-pigs)  a  marked  resistance  to  artificial  tuberculous  infections  by 
way  of  the  dig^tive  tract.  This  resistance  is  obtained  by  feeding  the 
animals  fine  emulsions  of  bovine  tubercle  bacilli,  virulent  or  modified 
by  heating  them  to  7(F  C.  In  cattle  a  single  ingestion  of  virulent  bacilli 
usually  suffices  to  produce  an  infection  so  slight  that,  after  reacting  to 
tuberculin  for  one,  two,  or  three  months,  the  animals  cease  to  react  and 
become  capable  of  resisting,  for  more  than  a  year,  the  large  quantity  of 
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repeated  doses  of  tubercle  bacilli  which  certamly  infect  the  control 
animals. 

Ammals  vaecmated  by  this  method  continue  for  about  three  months 
to  harbor,  in  their  mesenteric  glands,  living  virulent  bacilli  capable  of 
infecting  guinearpigs  injected  with  a  triturate  prepared  from  th^e  glands. 
Later  they  get  rid  of  the  bacilli,  which  are  no  longer  found  after  an  inter- 
val of  four  to  six  months.  If  at  this  time  the  ammals  are  tested  by  means 
of  intravenous  inoculations  with  a  strong  dose  of  virulent  bovine  bacilli 
(5  milligrams),  Bimultaneously  with  control  animals  of  the  same  age,  it  is 
found  that  the  controls  develop  an  excessively  rapid  granular  tuberculo- 
sis, which  proves  fatal  in  from  four  to  six  weeks;  while  the  vaccinated 
animals  maintain  every  appearance  of  perfect  health  for  at  least  eight 
months;  then  all  at  once  their  immunity  disappears^  as  shown  by  the 
fact  that  some  of  them  suddenly  present  tuberculous  lesions  in  various 
locations.  If  those  which  do  not  show  any  lesions  are  killed,  it  is  found 
that  the  mediastinal  and  bronchial  glands  contain  living  bacilli  that  are 
virulent  for  the  guinea-pig,  even  though  there  may  be  no  other  micro- 
scopic tuberculous  lesion.  It  is  evident,  therefore,  that  bacilli  introduced 
into  the  veins,  even  in  vaccinated  animals,  are  not  absorbed,  and  this  fact 
explains  why  cattle  vaccinated  by  von  Behring's  method  continue  for 
many  months  to  harbor  living  virulent  bacilli  in  their  bronchial  and 
mediastinal  glands.  So  long  as  these  animals  continue  to  harbor  bacilli 
they  cannot  be  considered  to  be  really  vaccinated.  They  merely  pos- 
sess a  special  resistance  against  fresh  tuberculous  infections,  a  resistance 
which  is  comparable  to  that  which  Koch  first  observed  in  tuberculous 
guinea-pigs  that  had  received  a  subcutaneous  injection  of  a  fresh  dose 
of  virus.  The  second  inoculation  produces  a  local  abscess  which  soon 
empties  itself,  and  the  ulceration  which  foUoi^^  heals,  while  the  first 
infection  continues  to  produce  its  effect  more  slowly.  The  same  resis- 
tance can  be  obtained  by  injecting  healthy  cattle  intravenously  with 
large  doses  of  tuberculin  (0,50  gm.  of  tuberculin  precipitated  with 
alcohol),  two  or  three  times  at  interv^als  of  six  or  ten  days.  Animals 
treated  in  this  way  react  to  the  second  or  third  injection  as  if  they 
were  tuberculous*  The  reaction,  which  is  always  marked,  appears  in 
such  animals  in  five  hours  and  disappears  at  the  end  of  twelve  hours. 
If,  a  few  days  after  the  last  injection  of  tuberculin,  an  intravenous  in- 
jection of  5  milligrams  of  virulent  bovine  bacilli  is  administered,  and 
healthy  control  animals  are  simultaneously  subjected  to  the  same  treat- 
ment,  the  contrels  develop  a  very  rapid  granular  tuberculosis  which 
proves  fatal  in  from  five  to  ebt  weeks,  while  animals  prepared  by  previous 
injections  of  tuberculin  merely  present  very  slowly  progressing  tubercu- 
lous lesions. 
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The  Bame  phenomena  are  observed  in  cattle  affected  with  sponta- 
neouB  tuberculous  lesions  and  reacting  to  tuberculin.  The  intravenous 
injection  of  bacilli  b  never  followed  by  the  appearance  of  acute 
granular  tuberculosb  in  these  animals.  There  is  no  doubt,  therefore, 
that  tuberculous  aniinab  and  healthy  animals  prepared  by  previous 
large  doses  of  tuberculin,  posses  incomparably  greater  resistance  than 
animals  which  are  new  to  the  intravenous  test  inoculation.  It  is  evident 
that  cattle  vaccinated  intravenously  with  human  bacilli  (von  Behring), 
or  subcutaneously  with  bo\ine  or  human  bacilli  (Lignieres),  and  animala 
treated  by  introducing  under  the  akin  capsules  made  of  reed  and  sealed 
with  collodion,  containing  cultures  of  tubercle  bacilli  (Heynians) ,  acquire, 
by  the  identical  mechanism,  a  marked  resistance  to  tuberculous  infection; 
cattle  treated  in  this  way  preserve  the  appearance  of  perfect  health 
for  a  variable  length  of  time;  they  often  lose  their  power  of  reacting  to 
tuberculin,  but  they  arc,  nevertheless,  carriers  of  bacilli  and  capable  of 
developing  a  chronic  form  of  tuberculosis.  It  cannot  be  said,  therefore, 
that  this  is  a  true  immunity. 

In  human  beings  similar  observations  have  been  made.  Every  one 
knows  that  a  local  suppurative  tuberculosis,  occurring  in  a  consump- 
tive^  improves  the  patient's  condition  and  considerably  increases  his 
resistance.  Conversely,  persons  in  whom  pulmonary  tuberculosis  fol- 
lows a  rapid  course  have  rarely  suffered  in  their  previous  history  from 
suppuration  of  glands,  bones,  or  cutaneous  structures,  excepting  those 
cases  in  which  an  ill-advised  surgical  operation  may  have  produced  a 
blood  infection.  When  it  is  recalled  that  certain  clinicians  claim  to 
have  obtained  improvement  in  tuberculous  patients  by  a  subcutaneous 
inoculation  of  cultures  of  virulent  bovine  bacUli  (F,  Klemperer)  or  dead 
bacilli  (Maragliano),  or  of  cultures  of  human  bacilli  modified  by  being 
passed  through  the  body  of  a  cold-blooded  animal  (crocodile)  (Moeller), 
the  above  experimental  facts  are  calculated  to  a  certain  extent  to  justify 
their  assertions.  Such  a  mode  of  treatment  is,  however,  to  be  cson- 
demned,  particularly  since  we  possess  in  tuberculin  an  equally  efficient 
and  less  dangerous  remedy,  wherewith  the  same  object  may  be  obtained. 


UBER  IMMUNISIERUNGSVERSUCHE  GEGEN 
TUBERKULOSE, 

Von  J.  B.tRTEL, 

Wien. 


Wie  ich  schon  mehrmala  Geleg^nheit  hatt-e  auszufiihren,  gelang  es  mir,  in 
^Jptttterungsexperlmenten  am  Tiere  den  Nachweis  zu  fQhren,  dasa  zwmhen 
dem  TuberkelbaziUus  imd  den  Organgeweben,  speziell  den  lyinphoc\taren, 
Itmiga  Wefliselbeziehungpn  bestehen.  Ja,  ich  musste  auf  Grand  meiner 
Beobaehtungen  namentlich  den  lymphatischen  Geweben  eine  direkte  Schutz- 
wirkimg  gegeniiber  der  Tuberkiilose-Infektion  zuschreiben,  die  genauer  zu 
verfolgai  ich  inir  mt  Aufgabe  machte,  Bei  meinen  diesbezugUchen  Studien 
fliaifcdeii  mir  vomehmlicb  Neumann,  dann  auch  Hart!,  als  Mitarbeitcr  zur 
Seite,  So  habcn  wir  die  in  vim  von  mir  gemachten  Beobachtungjen  in  i^Uro 
nachgppruft  und  sind  bier  m  folgenden  Re^ultateo  gekommen: 

**  Wenu  Tuberkelbazillen  des  Typus  humanus  und  bovinus  langere  Zeit 
bei  37^  C.  und  bei  Abwesenheit  anderer  Bakterien  in  Organen  gesunder  Tiere 
guqiendiert  gehdten  i^^erden,  so  bleiben  ate  zwar  lebensfahig,  erweisen  sich 
ftbeff  wenn  ^e  mit  dem  Organgewebe  an  Meerschweinchen  und  Kaninchen 
verimpft  werden,  als  avinilent. 

**SolehergestaJt  geimpfte  Tiere  lassen,  lange  Zeit  nach  dieser  Impfung 
bet  Wohlbefinden  getotet,  jedwedes  .^zeicben  einer  'manifesten'  Tuberkii- 
loee  Terniissen  und  zeigen  fast  regelmassig  mehr  oder  weniger  deuthehe 
Hyperplik^ie  ihrer  lymphatischen  Organe. 

**  Bei  einmaliger  oder  in  Zeitinterv  alien  wiederholter  Impfung  der  ange- 
filhrten  Alt  toachen  sich  an  den  so  *vorbehantieJten*  Tieren  bei  fruher  oder 
spiter  folgQiBcfer  vimlenter  tuberbild^r  Infektion  gpgenuber  den  in  gleicber 
Wei^  infiiierten  Ivontrolltieren  Immunitatserscbeijiimgen  geltend,  u,  s,  w. 

'*  UbcmaopSudlichkeit,  erhohte  R^istenz^  schliessUch  auch  voUe  Im- 
muiutit. 

**  Dab^  leben  die  %nnilent  infizieiten  *  vorbehaiidelt«i'  Tiere  kurter  od» 
tiagsr  ab  die  KcMtitioUtiere  und  zeigeo,  an  Tuberkulose  vetendet,  an  toq 
dm  bekanxitai  Rasultat  der  Impftuberkuloae  am  'nkht  ¥Ofbtliiuiddl«' 
IVsf'  alywekbe&des  Bild. 

**  Voriwffatbencfe  und  aocb  tsolierte  maniCesto  Tuberfculose  der  Lmifleaii 
ODd  toandaiBjmfMrftffn  bei  Zumd^tatai  dv  spmSoA  lubsfciiloBBn 


tTBEH   IMMUNISTEHtrNGS\^RS0CHB   GEGBJT  TUBERKULOSE.— BABTEL.    189 

Erkrankimg  im  Eintrittspfortenbereich,  resp,  bed  'ansehemend'  unveran- 
dertem  Zustand  der  Gewebe  da^lbst.  CavemSse  Tuberkiilose  der  Lungjen 
bei  tTberempfindlichkeit  wie  bei  erhohter  Resistenz.  Ausheilungsvor- 
ginge  in  bereits  manifest  tuberkukis  veranderteit  Organen.  Schliesslich 
Freibleiben  von  jeder  manifest  tuberkuldseii  Verandemng  an  ^len  Stellen 
des  Organismua." 

Damit  komme  ich  zu  folgendem  SchltLgse: 

*' Wir  miissen  es  als  erwiesen  betrachten,  dasa  es  gplingt,  eine  bestimmte 
Beeinflussung  von  Tuberkelbazillen  durch  Organgewebe,  speziell  dureb 
lymphatisches  Gewebe,  zum  Ausgangapunkt  eines  erfolgreichen  spezifischen 
Imraimisierunggverfahrens  gpgen  Tuberkulose  zu  machen/* 

Daas  es  gelingt  auf  Basis  der  Beziehungpn  von  Organgeweben  und  Tu- 
berkelbazillen im  Tierexperimente  aiich  therapeutiache  Effekte  zu  erzielen, 
darauf  wurde  bereits  friiher  von  rair  hingemesen, 

Es  kann  nieht  meine  nachste  Absicht  sein,  eiti  eolcbes  Verfahren  der  Im- 
mtmisiierung  gegen  Tuberkulose  derzeit  direkt  in  die  Verhaltnis^  des  prak- 
tischen  Lebens  zu  iibertragen,  doch  halte  ich  die  ^wouneneE  Resultate  fiir 
geeignet,  hinzuweiaen  auf  die  gewba  grosse  Bedeutung  der  Organzelle  im 
allg^meineti  auch  bei  anderen  iniektiosen  Prozessen.  Es  mag  das  Studium 
der  Weehseibeziehung  von  Zelle  im  Organismus  und  Lifektionstragern  ver- 
Bchiedener  Natur  ja  vielleicht  noch  manches  Ratsel  zu  losen^  gegen iiber 
welcbem  wir  uns  gegenwartig  noch  vielfach  auf  dem  Boden  unfruchtbarer 
Hypothesen  bewegen. 


Immunization  Against  Tuberculosis. — (Babtkl,) 
The  behavior  of  tubercle  baciili  that  have  entered  the  body  through 
natural  channels  indicates  a  protective  action  on  the  part  of  the  cells  of 
organs,  and  especially  of  l>Tnphoc>'te8,  against  the  infection. 

In  viiro  it  m  possible,  T*ath  the  aid  of  various  organs,  especially  organs  of 
a  lymphocytic  naturei  to  render  living  tubercle  bacilli  avirulent  by  con- 
fining them  for  some  time  within  the  organs  at  a  temperature  of  38*^,  Thia 
is  true  of  human  bs  well  as  of  bovine  bacilU,  In  the  course  of  attempts  to 
produce  immunity  on  this  principle  animals  have  been  successfully  immu- 
mmd  against  an  infection  which  proved  fatal  to  the  control  animals.  Hence 
the  attempt  to  utilize  this  action  of  the  tissues  of  organs  on  the  tubercle  ba- 
cillus as  the  basis  of  immunization  against  tuberculosis  has  proved  successful. 


La  Inmunizacion  contra  la  Tuberculosis.— (Bartel.) 

La  accion  del  bacilo  de  la  tuberculosis  cuando  este  entriien  el  organismo 
por  medio  de  los  canales  naturales,  indica  una  accion  protectora  de  parte 
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de  las  oelulas  de  los  organos^  especialmente  los  linfocitos,  contra  la  infeo- 
cion. 

Eki  vitro,  esto  es  posible  con  la  a3nida  de  varies  organos,  especialmente 
los  organos  de  naturaleza  linfocitaria,  de  abolir  la  virulencia  del  bacilo  por 
medio  del  confinamiento  de  este  en  las  celulas  de  los  organos  &  una  tempera- 
tura  de  38^.  Este  es  el  caso  con  el  bacilo  de  origin  bovino  lo  mismo  que  con 
el  de  origin  humano.  Ea  el  curso  de  las  tentativas  de  producir  la  inmuni- 
dad  basado  sobre  estos  principios,  animales  ban  sido  con  exito  inmunizados 
contra  una  infeccion  fatal  para  los  animales  sanos  en  observacion.  Por  lo 
tanto  las  tentativas  en  utilizar  este  accion  de  los  tejidos  do  los  organos  en 
el  bacilo  de  la  tuberculosis,  como  base  de  la  inmunidad  contra  la  tubercu- 
losis, ha  dado  resultados  favorables. 


Experiences  d'Immunisation  centre  la  Tuberculese. — (Bartel.) 
La  conduite  du  bacille  de  la  tuberculose  quand  il  s'introduit  dans  Tor- 
ganisme  par  les  voies  naturelles  nous  fait  voir  qu'il  y  a  dans  les  cellules  des 
organes,  et  surtout  dans  les  lymphocytes,  ime  action  protectrice  centre 
Tinfection  qui  a  eu  lieu. 

In  vUro  on  a  r^ussi  k  Tdde  de  divers  organes,  surtout  ceux  d'une  nature 
lymphocytaire,  de  rendre  avirulents  mSme  des  bacilles  vivants,  en  les  lenfer- 
mant  pendant  im  certain  temps  dans  les  organes  k  la  temperature  de  3S^, 
que  les  bacilles  soient  de  tjrpe  humain  ou  bovin.  Dans  ces  experiences  on  a 
r6ussi  k  immuniser,  d'aprte  ce  prindpe,  un  animal  centre  une  infection  qui 
amena  la  mort  des  oentrMes.  Done  la  tentative  d'exploiter  cette  action 
protectrice  des  tissues  des  organes  centre  le  bacille  tuberculeux  dans  I'im- 
munisation  centre  la  tuberculose  a  reussi. 


CONTRIBUTION  A  L*£TUDE  DE  L'IMMUNITfi 
TUBERCULEUSE. 

(R&NOCULATIONS  NEGATIVES.) 
Par  mm*  les  docteurs  Jules  Couhmont  et  A,  Lmmmtf 

Lyon. 


La  r^inoctilatioQ  de  la  tuberculosa  en  un  autre  point  du  corps,  chez  xm 
animal  d^jS.  tuberculeux,  donne^trelle  un  r^^ultat  positif  ou  n^stif?  Les 
avis  sont  partag^s. 

Nous  avons  repris  la  question  aur  le  mbaye^  avec  des  cultures  trfe-vim- 
lentes  de  bacilles  bovins,  en  employant  notre  m^thode  dHnoculalion  trans- 
culan^e  de  la  tnberculose  (Soci^t^  de  Biologie  et  Journal  de  Physiologie  ct  de 
Pathologie  gi^n^rale,  1907),  La  lenteur  de  revolution,  le  peu  d'importance 
ou  Tabsence  de  lesions  locales,  la  grosseur  des  ganglions  cas4eux,  consti- 
tuent des  conditions  favorables. 

D4j^,  si  on  bocule  sous  la  peau  un  cobaye,  tuberculeux  depuis  13  k  20 
jours,  la  reaction  ganglionnaire  est  plus  faible  que  chez  les  t^moins;  nmis 
ces  r^sultats  de  rinoculation  sous^cutan^  ne  sont  pas  probants, 

Les  r^sultata  sont  tr^a-net8  si  on  fait  deux  inoculations  transculanies 
(c*est-^-dire  en  frottant  simplement  la  peau  avec  des  cultures)  successivagj 
1^  quin55e  jours  au  moins  d*intervalle.  La  r^inoculation  est  negative*  H 
ne  se  produit  aucune  I^ion  locale,  Les  ganglions  ne  se  tuberculisent  paa, 
sont  k  peine  hypertrophies,  ne  sent  jamais  casdeux.  II  ne  se  produit  au- 
cune generalisation,  ni  ^  la  rate  ni  ailleurs.  Par  contre,  si  on  laisse  vivre 
les  animaux,  la  premiere  inoculation  suit  son  cours  normal;  elle  s'aocom* 
pagne  de  generalisation  et  finit  par  tuer  TanimaL  CV^t  done  une  lesion 
en  evolution  qui  empeche  revolution  d'une  seconde  inoculation, 

L'homme  tuberculeux  en  evolution  est-il  done  k  Tabri  d'une  reinfection? 
La  quesiton  ed  posSe  par  ces  experiences. 


Ein  Beitrag  ziim  Studimn  der  Tmmunitat  gegen  Tuberkulose  (Negative 

Reinocuktion).— (CouRMONT  ukd  Lesieub-) 

Die  Reinoculation  von  Tuberkulose  in  einen  anderen  Korperteil  eines 
Tieres,  das  tereits  tuberkulos  ist^  mag  ein  positives  oder  negatives  Resul* 
tat  ergeljen,  da  die  Meinungen  in  diesem  Punkte  geteilt  siud. 

1^1 
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Wir  haben  diese  Frage  am  Meerschwemcben  versucht,  mdem  wir  sehr 
virulente  Culturen  von  Binderbacilleti  beniit^tell  mit  unserer  transcutaneB 
Inoculationsmethode.  Wenn  man  den  Process  fort^hreiten  lasst,  werden 
gunstige  Bedinguogea  gpfimden,  die  Unwahmehmbarkeit  oder  Abwesenheit 
von  localen  Verletzungen  und  die  Grosse  der  verkasten  Druaen,  Wenn  ein 
Meerschweinchen,  das  dureh  dreizehn  bis  swandg  Tage  tuberkulos  war, 
subeutan  geimpft  wurde,  daiin  ist  die  Driisenreaction  schwacher  bIb  in  Con- 
trolltieren,  abcr  diese  Resultate  von  subcutaner  Inoeiilation  laaaen  keine 
Sehlusse  Ziehen.  Die  Resultate  sind  sehr  klar  bestimmt,  ^venn  transcutane 
Inorulationen  in  Z^iseheniaumen  von  mindestens  rwei  Wochen  gemacbt 
^verden  (dies  wird  erreicht  durch  einlaches  Reiben  der  Cultur  auf  die  Haut). 
Die  Reinoculatton  ist  negativ;  durcbatiB  keine  localen  Verletzungen  werden 
bervofgenifea;  die  Druaen  werden  nicht  tuberkulos,  sie  hypertrophijBn  in 
fertngtem  Masse  iind  sind  nie  kasig.  Keine  allg^meine  Wirkung  wird  in  der 
MEx  oder  sonstwo  herv'orgemfen.  Andererseits,  wenn  man  die  Tiere  lebea 
Ubst,  nlnunt  die  erstc  Inoculation  ihren  normalen  Verlauf.  Sie  ist  von 
alipsBfiftiiiMi  Yerletzungen  begleit^t  imd  totet  schliesslich  das  Tier*  Dies 
bpiffciil^  difis  eine  Verietzung  im  Pmeesse  der  Evolution  die  Evolution  einer 
iveiten  Inoculation  verbindert, 

Undere  £]q)erinieiiie  ndlen  die  folgende  Frag^  aui:  Ist  ein  mensdilicheB 
Wesen  wahroid  der  Evolutioneperiode  einer  RdBfectaoti  gi^ieiiuber  j 


A  Cootiibtttioii  to  the  Stndj  of  Tuberculotis  Tmmaoity   (llegative 

Retaoculations). — (Cocrmoxt  axd  Lesieur.) 
The  retnocuiatioii  of  tuberculosis  at  aootber  point  on  the  bodf  of  an 
aninial  which  b  wktmif  tuberculous  may  give  a  positive  or  a  negative 
result.    Opinions  oa  ttys  podnt  are  divided 

We  Imyre  tested  this  question  on  the  ^fmtmhpig,  nsmg  very  vindent 
colturea  ol  bovine  bactlli^  with  our  Immnilpmwiii  mtetkod  of  tJiociiliafiWi. 
AvofaUe  ooiMfitioDa  are  found  in  the  Amwem  of  the  ptooesB,  the  jnagBiii* 
mum  or  absence  erf  local  leaoiis^  and  the  loigBtttide  of  the  caaeoos  glamfa^ 
If  a  goinearpig  which  has  been  teibercalous  Cor  bom  thirteen  to  twenty  davn 
is  inoculated  itzKler  the  sMn«  the  glandular  r^^tion  m  feebler  than  in  eontml 
animals;  but  these  i«sulta  of  subctttaneocB  inoculation  toe  not 

The  results  are  clearly  defined  when  two  succ^ve 
iaoeiilaliocis  am  made  at  tntervab  of  at  least  two  weeks  (thk  b  actom- 
p^ed  1^  aa^ty  mbbiz^  the  cultttre  on  the  skin}.  The  ryinornlatinH  is 
BecativcL  No  feeil  kmtm  whatever  is  prodtieed;  the  glaiidi  do  not  1 
hqr  aearaely  hypertioplqr>  and  ara  new  eMBOta.  Mo  | 
^Bprodneideilha^m  thespfanordsewliHvu  CM  the  other  hMd,  if 
the  anhnalt  aie  albwed  to  live^  the  firit  inoculation  nms  i^  i 
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it  is  accoropatiied  by  general  leaions  and  ultimately  kills  the  animal.  This 
proves  that  a  leeton  in  j^oceas  of  evolution  prevents  the  evolution  of  a  second 
inoculation* 

Our  experiments  suggest  the  following  question:  la  a  tuberculous  hu- 
man being  during  the  period  of  evolution  immune  to  reinfection? 


Una  Contribucidn  al  Estudio  de  k  Inmtmidad  de  la  Tuberculosis  (Rein- 
oculaciones  Negativas), — (Courmont  y  Lesieur.) 

La  reiaoculacion  de  la  tuberculosis  en  otras  partes  del  cuerpo  en  los 
aiiimales  tuberculosoet,  puede  dar  una  reaccidn  positiva  6  negativa;  las 
opiniones  sobre  este  punto  estaa  di\ididas. 

Nosotros  hemoa  investigado  este  punto  en  los  cobayos^  haciendo  uso  de 
culturaa  rauy  vimlentas  del  bacilo  de  la  tuljerculoais  bovina,  y  empleando 
el  ni^todo  de  la  inoculacidn  transcutdnea.  Las  condicionea  favorables 
eonsisten  en  el  retardo  del  proeeso,  las  lesiones  locales  y  la  magniiud  de  las 
glandulas  caseoaas  son  nulaa  6  poco  marcadas.  Si  un  cobayo  infectado 
de  tul)erculosis  durante  trece  6  veinte  dlas,  es  inoculado  bajo  la  piel,  la 
reacci6n  glandular  es  menoa  marcada  que  en  loa  cobayos,  en  observaci6np 
los  cuales  recibieron  la  miama  inoculacifin;  mas  los  resultados  de  inocula- 
ciones  subcut^neas  no  son  concluyentes.  Los  resultados  son  claramente 
definidos  cuando  dos  inoculaciones  transcutdneas  se  hacen  sucesivamente 
en  el  intervdo  &  lo  menos  de  dos  semanas  (^ta  se  hace  por  medio  de  una 
und6n  de  la  cultura  sobre  la  piel)*  La  inoculaci6n  es  negativa.  Lesiones 
locates  son  nulaa;  les  gldndulas  no  son  afectadas;  6llaa  se  htpertrofian 
ligeramente,  mas  nunca  llegan  a  terminar  en  la  deg^neraci6n  caseosa.  El 
efecto  general  no  se  produee  en  el  bazo  m  en  otra  parte  del  cuerpo;  si  la  vida 
del  animal  se  prolonga,  la  primera  inoculaci6n  presenta  el  curao  normal;  las 
lesiones  gpnerales  aparecen  mas  tarde,  las  cuales  final  mente  producen  la 
muerte.  Esto  prueba  que  una  lesion  en  el  proceso  de  evalncidn  previene  de 
la  evolucion  de  una  segunda  inoculaci6n. 

Nuestros  ex:perimentos  sugieren  la  pregunta  giguiente: — Es,  una  persona 
atectada  de  tuberculosis  durante  el  periodo  de  la  evolucion^  immune  con- 
tra la  reinfeccion? 


YOU  t— 7 


IMMUNITY  PRODUCTION  BY  INOCULATION  OF  IN- 
CREASING NUMBERS   OF  BACTERIA  BEGIN- 
NING WITH  ONE  LIVING  ORGANISM. 

By  Gerald  Bertrau  Webb,  M.D.,  and  Williau  Whitridoe  Williaus, 

M.D., 

In  Conjunction  with  Professor  M.  A.  B.%bber, 

Univenity  of  KaoBB^ 


At  the  June,  1908,  meeting  of  the  Association  for  the  Study  and  Preven- 
tion of  Tuberculosis  a  brief  report  was  read*  relating  some  experiments  in 
immunizing  mice  against  anthrax,  and  it  was  promised  that  similar  e^qjeri- 
menta  relating  to  the  production  of  immunity  against  tuberculosis  in  guinea- 
pigs  would  later  be  reported. 

HuUmcal—T!he  use  of  the  guinea-pig  as  a  laboratory  animal  for  the 
production  of  immunity  against  tuberculosis  has  been  common  for  many 
j^ars.  Mammalian  and  avian  tubercle  bacilli,  living  (attenuated  or  virulent) 
and  dead,  have  been  employed  for  immunity  production,  as  well  as  bacterial 
products  and  so-called  sera.  Not  one  of  countless  experiments  has  estab- 
lished any  certain  efficiency.  Such  inadequacy  led  some  to  experiment  with 
other  aeid'fast  bacilh,  resembling  the  tubercle  bacillus, — the  butter,  gra88, 
and  manure  bacilli,— as  well  as  with  the  bacilli  of  cold-blooded  animals  aad 
mammalian  tubercle  bacUli  modified  by  their  passage  through  such  animals. 
Some  results  have  shown  that  some  immunity  has  been  produced  because 
of  tbe  length  of  life^  over  the  control  animals,  of  those  inoculated  after 
virulent  tests,  but  in  general  no  complete  protection  has  been  afforded.* 
SH'ery  species  of  animal  is  susceptible  to  certain  bacteria  and  non-susoeptible 
to  others. 

A  knowledge  of  the  principle  that  one  attack  of  an  infectious  disease 
CCHifei^  sonie  immunity  belongied  to  the  ancients,  and  the  virus  of  diseases 
Bttdi  as  smallpox  in  man  and  rinderpest  in  animals  was  used  for  the  produe- 
tion  of  immunity-  Jenner  was  the  first,  however,  to  employ  attenuated  or 
iveakened  viruB  successfully^the  smallpox  virus  permanently  modified  by 

♦  **  ImiDUtiit^  Production  by  In{)culatlon  of  Increasing  Numbers  of  Bacterid  B^pn- 
:  with  One  Uvitag  OTgaJiiam/*  pr^Umtnafy  report^  by  Orald  BertiHin  Webb,  M*D.» 
WOlkm  Wfaitfi^Si  H  Uiiams,  M.D.,  of  Coloi^do  %rin^^  Colo. 
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passage  of  the  disease  through  the  cow*  Pasteur's  work  followed  this  idea, 
to  prevent  disease  by  protective  inoculation  of  weakened  virus,  and  begin- 
ning with  cultures  of  chicken  cholera,  attenuated  by  accident,  he  invented 
new  methods  for  reducing  virulence,  and  attenuated  anthrax  bacilU  by 
growth  at  temperatures  higher  than  those  to  which  they  were  accustomed, 
rouget  in  swine  by  succeasive  passages  thi-ough  the  rabbit,  and  hydrophobia 
by  a  long  series  of  inoculations  into  rabbits.  Some  degree  of  artificial  im- 
munity has  been  produced  for  pathogenic  bacteria  by  previous  inoculatiooa 
with  some  other  organism^  and  Pasteur  noted  that  attenuated  chicken 
cholera  bacteria  would  prot-ect  chickens  against  anthrax* 

Artificial  immunity  has  been  attempted  by  inoculation  of  a  small  number 
of  virulent  bacteria,  and  Chauveau,  working  with  diluted  cultures  and  Alge- 
rian sheep,  immunised  them  to  anthrax,  although  the  same  dosagje  killed 
French  sheep. 

At  first  the  interpretation  of  the  influence  of  the  numbers  of  bacteria 
injected  met  with  incredulity.  To-day,  however,  it  is  dogmatic,  Arloing^ 
Comevin,  and  Thomas  produced  immunity  in  this  way  against  symptomatic 
anthrax,  Peugh  inoculated  without  disaster  the  diluted  virus  of  clavel^ 
(sheep- pox)  t  Charrin  used  the  dilution  method  against  B,  pyocyaneus- 
In  the  manufacture  of  antistreptococcus  serum  and  diphtheria  antitoxin 
examples  of  tliis  may  be  seen .  Hutyra*  was  successful  in  repeatedly  injecting 
a  calf  with  virulent  bovine  tubercle  bacilU,  by  beginning  with  two  milhgrams 
and  increasing  to  one  hundred  milligrams  in  seventeen  months. 

The  earnest  efforts  to  immunize  animals  against  tuberculosis  began  with 
the  discovery  of  tuberculin  by  Koch*  in  1890,  Koch*  later  concluded  that 
an  anti-bacterial  immunity  as  well  as  an  antitoxic  immunity  was  necessary 
for  protection  against,  and  the  treatment  of,  tuberculosis,  and  finally  pro- 
duced T.  R*,  which  was  found  to  induce  the  highest  immunity  of  any  tubercu- 
lin.  He  found  that  guinea-pigs  could  be  protected,  by  previous  treatment 
with  T,  R,,  against  infection  with  virulent  tubercle  bacilli.  Others  cor- 
roborated this,  and  also  found  it  to  prolong  the  life  of  infected  guinea-pigs. 

The  outcome  of  all  this  work  has  been  to  establish  the  fact  that  tubercu- 
hn^dead  tubercle  bacilli  and  their  products — can  have  a  specific  effect  on 
tuberculous  lesions^  and  sometimes  cause  them  to  become  encapsulated  or 
even  to  disappear,  and  that  although  this  effect  is  not  constant,  their  proper 
usage  seems  to  insure  an  averag?  longer  tenure  of  Ufe,  both  i%ith  cattle*  and 
with  human  bein^.*  More  and  more,  however,  it  became  evident  that, 
with  a  disease  winch  appeared  to  yield  so  low  a  grade  of  immunity  as  does 
tuberculosis,  protection  must  be  obtained  against  the  Uving  virus  as  well  as 
against  its  poisons. 

Probably  the  first  work  done  with  the  hving  bacillus  was  that  of  DLxon^ 
with  attenuated  cultures.    He  found  that  animals  (guinea-pigSj  rabbits, 
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opossums)  inoculated  with  an  old  culture  containing  club-shaped  and  branch- 
ing forms  of  tubercle  baciili  would  resist  subsequent  inoculation  with  virulent 
organisms.  Tmdeau,*  in  1892-93,  found  that  by  subcutaneouB  preventive 
inoculation  of  living  cultures  of  avian  tubercle  bacilli  he  was  able  to  increaae 
the  resistance  of  a  rabbit  to  infection  of  living  virulent  mammalian  cultures. 
His*  remarks,  ten  years  later,  quoted  by  Pearson/*  are,  as  we  view  this  subject  ? 
of  especial  interest.  *'  It  was  only  when  I  began  to  make  use  of  living  cultures 
as  a  protective  inoculation  that  I  met  any  encouraging  results,  and  my 
experience  would  indicate  that  the  living  germ  is  essential  to  what  success 
has  been  attained  in  the  production  of  artificial  immunity  against  tubercu- 
losis." De  Schweinitz,"  in  1894,  with  attenuated  cultures  of  human  tubercle 
bacilli,  a  twentieth  generation  on  glycerin-beef-broth  of  slightly  acid  reaction, 
immunized  guinea-pigs  so  that  they  remained  well  following  the  injection  of 
tuberculous  material  from  a  cow,  when  control  animals  died  with  tubercu- 
losis in  seven  weeks.  De  Schweinitz  also  injected,  in  increasing  doses,  human 
tubercle  bacilli  into  cattle,  and  obtained  toleration.  McFadyean*^  concluded 
from  bovine  experiments  that  *' whatever  may  have  been  the  degree  of 
natural  immunity  possessed  by  these  three  experimental  cattle,  it  was  much 
increased  by  the  successive  intravenous  inoculations  to  which  they  were 
subjected.  The  immunity  was  not  absolute,  but  it  may  be  doubted  whether 
a  d^ree  of  resistance  that  will  merit  this  term  is  obtainable  by  any  method 
in  cattle/'  E,  Lev>'**  immunized  guinea-pigs  against  tuberculosis  by  gi\Tng 
se\'eral  inoculations  of  tubercle  bacilli^  weakened  by  glycerin.  Pearson  and 
GiMand^^  showed  that  the  intravenous  injections  of  living  human  tnbercle 
badlli  were  harmlesi  to  cattle,  and  would  protect  these  animals  against 
sisbeequent  inoculations  ^ith  the  bovine  bacilli,  and  weie  the  first  to  prove 
Ibftl  the  systematic  preliminary  treatment  with  human  tubercle  bacilli  alone 
woiiM  procure  this  immunity.  Von  Behring**  and  also  Thomaasen^*  have 
obtained  simiJar  results*  and  to  von  Behring  belongs  the  credit  of  first  pro- 
poang  a  d^nite  method  for  the  practical  application  of  vaccinating  cattle 
^gui^  tubereiikisis.  Naifeld,"  after  thorough  trials,  abandoned  attempts 
to  immuntie  experimental  animals  with  tosins  and  dead  tubercle  bacilli, 
and  pfixhiccd  immunity  by  the  use  of  living  attenuated  tubercle  bacilli  of 
both  human  and  bovine  l^rpe.  He  also  pointed  out  the  possibUity  of  over- 
vacdnating*  especially  in  gmta  Too  large  doses  of  human  tubercle  b&dUi 
ptoduced  Uttte  immunity.  NeoleM  usually  preceded  the  injection  of  living 
Ofgaakfns  with  in|ectiotis  of  pulvmsed  bAcQU.  The  most  extensi^^  expm- 
iBttits  lo  asDertain  if  Ibe  human  tiibeTcle  bacillus  could  bring  about  curative 
iAed  oiw  esds^mg  eariy  kBions  of  tubeitulosis  weie  made  by  Peaisoo  and 
GOEkiid."*  TheobaM  Soiith^*  in  qootiiig  their  work  on  calves,  writes  ^ 
Ilia  Qvideoce  prumttcd  by  Ifaeir  experiment  gom  to  show  that  it  Is  possible 
to  amsl  tobamdoas,  btii  not  to  rid  tfae  aaimal  of  living  badlli    Theobald 
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Smith  has  succee<led  with  a  carefully  tested  attenuated  bovine  culture  in 
obtaining,  in  a  single  injection,  as  good  results  m  were  obtained  by  double 
vaccination  with  living  human  bacilli.  Similar  work  has  been  done  by 
Koch'**  and  his  co-workers. 

Importance  of  Using  the  Living  ViruB. — Sustained  by  the  results  in 
diphtheria,  the  hope  that  all  infectious  diseases  would  be  combated  by  tlie 
use  of  antitoxins  has  not  been  realized,  and  investigators  are  returning  to 
the  use  of  vaccines  for  the  prevention  and  cure  of  these  diseases. 

By  means  of  cultures  of  typhoid  bacilli,  killed  in  a  manner  which  least 
harms  the  protoplasm,  Wright^'  has  obtained  a  marked  degree  of  protection 
to  typhoid.  This  success  unfortunately  has  not  accompanied  similar  at^ 
tempts  with  other  diseases,  although  a  good  measure  has  been  reached  thera- 
peutically in  the  treatment  of  some  infections  (staphylococcus,  gonococcus). 

In  addition  to  other  failures  in  the  production  of  immunity  to  tubercu- 
losis with  dead  bacilli  must  be  mentioned  Theobald  Smith's**  experience. 
Bovine  cultures,  killed  at  60°  C.  for  from  forty  to  sixty  minutes,  and  then 
inoculated  in  the  strength  of  five  to  ten  times  that  of  living  human  tubercle 
bacilli  which  had  given  immunity  in  cattle  to  the  bovine  bacillus,  failed  to 
produce  any  appreciable  resistance  in  the  experimental  animals. 

The  discovery  of  healed  or  healing  tuberculous  foci  in  70  to  90  per  cent,  of 
all  autopsies,"  in  contra^st  to  the  15  to  20  per  cent,  of  deaths  from  tubercu- 
lods,  shows  that  susceptibility  and  immunity  are  subject  to  marked  indi- 
vidual vajiations.  The  ability  of  an  individual  to  overcome  a  tuberculous 
infection  is  referred  in  a  vague  way  to  an  unusual  resbtance  on  his  part, 
and  the  bacilli  may  have  gained  foothold  during  a  temporary  decline  of 
this  resistance.  The  great  majority  of  mankind  must  have,  in  some  degree, 
a  natural  immunity  against  tuberculosis.  Were  it  not  so,  the  race  would 
long  ago  have  become  nearly  extinct.  From  what  we  are  learning  from 
the  opsonic  index,  this  natural  immunity  is  sometimes  fortified  by  subsequent 
autoinoculation  in  early  infection,  resulting  in  the  healed  lesions. 

It  is  established  that  vaccination  of  calves  with  the  human  type  of  the 
tubercle  bacillus  is  harmless,  and  gives  them  a  relatively  high  resistance  to 
fatal  doses  of  the  bovine  variety.  The  immunity  produced,  however,  has 
not  appeared  entirely  satisfactory  in  regard  to  degree  and  duration,  and 
should  probably  be  fortified  by  a  eubsequent  injection  of  bovine  bacilli. 

To  the  success  in  smallpox  and  in  rabies  must  be  added  the  work  of 
Strong"  in  immxmization  against  plague*  The  whole  story  of  immunization 
has  led  investigators  to  expect  a  solution  of  tuberculosis  immunity  through 
the  use  of  living  virus. 

Should  the  nece^ity  for  the  introduction  of  the  living  virus  in  tuberculosis 
be  granted,  the  natural  question  arises,  '*  What  form  will  it  take,  and  by  what 
route  shall  it  be  introduced?"    Let  us  consider  the  last  question  first. 
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It  is  Imowii  that  the  same  doee  of  a  virulent  culture  or  vaccine  can  cause 
death  or  siinply  protect,  according  to  the  mte  selected  for  introduction  of 
tiie  organism*  Roche-Lubin  obsen^ed  that  the  process  of  immunising  to 
sbeep^rot  by  feeding  was  l^s  deadly  than  by  the  lancet  method.  Forty 
yeai^  ago  cattle  were  immunized  against  "peripneumonia  "  by  the  procedure 
of  WlUems,  which  consisted  in  introducing  serum  from  the  pnlmonarj-  leaiona 
into  the  end  of  the  tail.  It  was  found  that  the  local  tumefaction  was  slight 
and  that  d^th  was  not  nearly  so  frequent  as  when  the  inoculation  was 
made  into  the  main  body.  Chauveau  immunized  cattle  to  the  same  disease 
by  injecting  directly  into  the  veins.  Chauveau  and  Arloing  found  that  in- 
tra%enous  injections  of  bacillus  septicus  immunized  donkeys  and  do^p 
whereas  subcutaneous  inoculations  were  fataL  Attempts  to  immunize  cattle 
by  feeding  tubercle  bacilli  have  been  made  by  Calmette^*  and  Guerin,  who 
also  produced  some  degree  of  immunity  in  guinea-pig?  by  feeding  to  them 
oertain  cold-blooded  tubercle  bacilli. 

Most  bovine  immunization  has  been  by  intravenous  injection.  Se>^raJ 
expenmenters,  however,  have  tried  subcutaneous  injection.  Baumgarten^* 
Ligni^res,^  and  Hut}Ta^  favor  this  method,  Tbeobaid  Smith''  very  cor- 
rectly malces  the  suggestion  that  it  is  of  importance  to  ascertain  if  the  lun^, 
the  most  frequently  affected  organs,  in  the  spontaneous  disease,  and  which 
receive  most  of  the  vaccine  by  the  intravenous  method,  are  as  well  protected 
by  the  one  as  the  other  method.  In  all  our  work  the  subcutaneous  has  been 
the  route  employed,  and  in  no  c^se  has  there  been  formed  at  the  place  of  in- 
jection any  permanent  lesion,  either  tumor  or  any  focus  cUscbarging  tubercle 

And  DOW  to  consider  the  question  as  to  what  fonn  the  virus  must  take 
80  that  safe  immunization  can  be  achieved.  AU  concei%*able  fom^  of  at- 
Imuatkin  of  tubercle  bacilli  cultures  ha\^  been  tried,  and  of  these  attenuated 
minute  amounts  by  weight  have  been  inoculated,  and  we  think 
\  the  result  of  part  ol  our  work  and  that  of  otheis  we  will  quote  will 
cxpbixi  why  all  tbese  methods  have  failed 

lbs  work  of  Gebhanll^  suggests  that  the  inhalation  of  four  bundred 
iubente  bactlli  can  cause  tubetipiloss  in  a  guinea-pig.  Preyas"^  found  on  one 
oce^cm  the  inhalatioo  of  cmly  thixty^six  badlli  were  necessaij^  and  anDtber 
time  fotty-eigjht.  Lately  Fiadel,^  witli  more  aceurate  n^hod^  of  enumeimt^ 
ii^UieniimfaenEiiliafed,  places  tlieaiiiiib^  aizty-twY>.  But  be  found  Ihifc 
CTen  twenty  bactlti  ooiild  produce  infection,  and  makes  the  suggestion  thai 
pamkiyoui^fcam  hmaShm  is  si^denl  1o  mfeet  young  gqine«-pigs^  Fliidel 
dro  49Qadiided  lltti  tim  mortal  dose  taben  by  iim  digmtm  Imst  imM  be 
■I  least  mx  ifaouaand  times  the  number  inhaled.  Seseb^^^  in  re^Hewin^  this 
WDffctk  of  llie  opinicHi  thai  il  is  more  than  probable  thai,  e veiytliinig bei^g 
takm  JBtg  eoaMdciitiOP,  we  mart  altow  the  same  niunber(aMliot|g|ilfcpw- 
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haps  may  be  more)  inhaled  to  be  able  to  infect  maii>  Fliigge**  agrees  with 
this. 

The  virulence  of  the  bacilli  would  need  some  consideration  in  making 
absolute  deductions,  but  the  point  we  wish  to  emphasize  from  these  in- 
vestigations is  the  few  bacilli  which  are  necessary  to  bring  about  infection. 
One  of  our  results  will  show  that  five  tubercle  bacilli  ^  followed  a  few  days 
later  by  fifteen,— in  all,  twenty  bacilli^ — ^produced  tuberculosis,  follo\^ing  sub- 
cutaneous inoculation  in  a  guinea-pig.  One  hundred  and  fifty  bacilli  of  a 
culture  more  attenuated  produced  a  similar  result.  Wysaokowicz**  has  stated 
that  eight  tubercle  bacilli  have  been  able  to  set  up  an  infection  in  the  peri- 
toneal cavity  of  the  guinea-pig,  and  that  twenty-four  to  thirty  are  required 
in  the  rabbit.  It  would  scarcely,  then,  be  possible  to  bring  about  such  at- 
tenuation for  immunization  that  amounts  by  dilution  or  weight  could  be 
safely  used  unless  such  doses  were  accurately  counted. 

In  a  true  vaccination  the  \irus  should  multiply  in  the  tissues  after  inocu- 
lation. Strong*^  found,  in  the  production  of  immunity  against  plague,  that 
the  organisms  after  inoculation  had  reproduced  themselves  in  the  tissues  for 
probably  one  hundred  or  more  generations  within  twenty-four  hours.  This 
initial  growth  of  bacteria  after  inoculation,  and  before  the  organism  prevails 
over  them,  is  perhaps  the  chief  cause  of  superiority  of  the  use  of  the  living 
over  dead  bacteria. 

Welch*  long  ago  suggested  that  the  toxins  necessary  to  produce  im- 
munity in  some  diseases  are  not  elaborated  by  the  bacteria  when  growing 
on  artificial  me<lia,  but  only  within  the  Yivmg  body  in  response  to  the  stimulus 
of  the  protective  substances  secreted  by  the  living  cells  in  their  effort 
to  destroy  the  invaders.  We  have  not  been  able  to  study  the  question  as  to 
whether  gro^^h  of  the  tubercle  bacilli  took  place  subsequent  to  inoculation. 
The  rate  of  growth  of  what  will  be  designated  '*  Culture  B" — a  somewhat 
attenuated  culture,  however— was  studied. 

Into  six  microscopical  drops  of  glycerin-veal-broth,  single  bacilli  were  in- 
troduced, and  after  fifteen  houi^'  incubation  five  out  of  the  six  had  doubled, 
and  the  sixth  bacillus  had  multiplied  into  three  bacilli.  These  bacteria 
were  briefly  exposed  to  the  light  from  an  Argand  gas*buraer,  which  illuminated 
the  microscopical  field  in  all  our  work.  This  experiment,  apart  from  demon- 
strating the  rapidity  of  reproduction,  also  gave  us  satisfactory  evidence  that 
our  bacilli  were  alive*  The  rate  of  growth  in  the  tissues  of  the  guinea-pigs, 
however,  cannot  be  estimated  from  this  result,  but  the  chances  are  probably 
against  reproduction  when  only  one  bacillus  has  been  introduced. 

*  Dr,  Welch's  hyjKithesis:  ^*Lc»oke<i  at  from  the  point  of  view  of  the  bacterium,  aa 
well  &B  from  that  of  the  animal  host,  according  to  the  hypothesis  advnnceil,  the  Btruggje 
between  the  bacteria  and  the  body  cella  iii  infections  may  be  conceived  as  an  immunizm^ 
contest  in  which  eacb  participant  is  elimulated  by  its  opponent  in  the  production  of 
cytotoxioa  hostiJe  to  the  other,  and  thereby  endeavors  to  make  itoelf  imnjune  again^ 
ita  antagomat." 
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TABLE  L— ANTHRAX  EXPERIMENTS.     (MICE.) 


Ajomai. 
NuMBcm. 

IimxAi.  IirocuLAnov. 

1 

1  thread. 

2  days,  dead,  no  evidence  of  anthrax. 

2 

1  thread. 

4  days,  2  threads;  8  days,  3  threads;  12 
days,  12  threads. 

3 

1  thread. 

3  days,  2  threads:  12th  day,  12  threads. 
8  daya.  12  threaib. 

4 

2  threads. 

5 

3  threads. 

Esci^  4th  day. 

6 

4  threads. 

Gave  birth  4th  day  to  7  young.    E»- 

7 

3  threads. 

caped  5th  dav. 
12  threads,  5  days. 

8 

3  threads. 

12  threads,  5  days. 

9 

6  threads. 

12  threads,  4  days;  25  threads,  9  days 
Dead,  anthrax  bacilli  in  tissues. 

10 

6  threads. 

12  threads,  4  days. 

11 

6  threads 

12  threads,  4  days. 

12 

6  threads. 

12  threads,  3  days;   50  threads,  9  days. 

13 

12  threads. 

14 

1  loopful  20-hour  broth  culture, 

2  davs,  dead,  anthrax  bacilli  in  blood 
and  ^een.    Cultures  made. 

injected  by  same  tedinic. 

15 

100  threads,  culture  from  14. 

16 

250  threads,  culture  from  14. 

Dead,    anthrax    bacilli    in    blood    and 
q^een.    Cultures  made. 

17 

150  threads,  3d  gen^ation  from 

14. 
200  threads,  3d  generation. 

18 

19 

0.04  c.c.  emulsion  in  broth,  same 

Dead,  anthrax  bacilli  recovered  for  cul- 

tedmic. 

ture. 

20 

0.1   (18;i)  thread  direct  from  19 
blood. 

3  days,  dead,  anthrax  bacilli  in  tissues. 

21 

1    (57;i)   thread  direct  from   19 
blood. 

3  days,  dead,  anthrax  bacilli  in  tissues. 

22 

1  (Zfi)  thread  from  19  culture. 

23 

1  thread  with  12  spores  from  19 

14  days,  68  spores,  with  about  14  rods. 

culture. 

17  days,  dead,  anthrax  bacilli  in  tissues. 

24 

20  (483/1)  threads  from  17-hour 
agar  culture,  from  lat  genera- 
tion from  mouse  dead  of  anthrax. 

26 

1    (lH-21f<)  thread  from  heart's 
blrxKi  of  dead  mouse,  after  wash- 

5 days,  dead,  anthrax  bacilli  in  tissues. 

ing  in  salt  solution. 

26 

1  (16ii)  thread  from  heart's  blood 
of  dead  mouse,  after  washing  in 

5  days,  dead,  anthrax  bacilli  in  tissues. 

salt  solution. 

27 

27  (666/1)  threads  from  17-hour 

5  days,  1  (18-24/i)  thread  directly  from 

agar  culture  from  Ist  generation 

heart  blood  dead  mouse. 

from  mouse  dead  of  anthrax. 

28 

70  spores  and  fragments  grown  in 
blood  of  infected  mouse,  washed 

4  days,  dead,  anthrax  bacilli  in  tissues. 

in  salt  solution. 

29 

9  spores  and  few  degenerate  rods, 
washed  in  salt  solution,  24  hours, 
from  blood  of  infected  mouse. 

5  days  dead,  anthrax  bacilli  in  tissues. 

Experimental  Technic. — ^Emulsions  were  first  made  from  the  cultures, 
and  bacteria  were  selected  from  hanging  drops  of  these,  according  to  the 
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method  of  Barber.'^  Inoculations  were  made  direct  from  the  isolating  pipette, 
either  by  introducing  the  capillary  end  through  a  needle  puncture  of  the  skin 
or  else  by  drawing  back  the  fluid  containing  the  bacteria  further  into  the 
tube  J  and  when  at  a  safe  distance  making  an  inoculating  pointy  with  a  peep 
flame^  which  could  easily  be  inserted.  Frequently  mlditional  broth  would 
be  introduced  back  of  tLat  containing  the  bacteria,  to  insure  a  thorough 
flooding  out  of  the  contents.  In  all  cases  of  anthrax  work,  plain  broth,  and 
in  tubercle  work  glycerin  veaUbroth,  were  used. 

There  is  very  little  doubt  as  to  the  inoculation  of  the  single  bacterium, 
as  some  of  the  experiments  themselves  will  indicate.  Moreover,  single 
bacteria  have  been  selected  and  placed  and  stained  on  an  ordinary  glasa 
slide,  selected  and  ejected  as  in  the  inoculations.  These  have  been  stained 
and  found  and  examined  with  the  oil-immersion  lens.  From  other  cultures, 
flucb  as  t>^hoid|  single  bacteria  have  been  isolated  and  new  cultures  started 
from  them.  Single  cocci  have  been  worked  with  and  a  single  influenza 
baciltuB  Buecessfully  isolated.  In  the  use  of  small  numbers  the  error  in 
counting  was  exceedingly  slight,  and  the  error  in  counting  the  higher  numbers, 
although  greater,  was  still  inconsiderable.  For  quite  large  doses  (many 
thousands)  the  emulsions  might  be  standardized  by  Wright's  methods  for 
counting  vaccine. 

All  mice  were  inoculated  subcutaneously  at  the  root  of  the  tail;  almost 
all  guinearpigs  subcutaneously  in  the  abdominal  region;  all  rabbits  subcuta- 
neously in  the  back. 

When  not  otherwise  stated,  it  is  to  be  underst^ood  that  the  animal  survived. 

It  will  be  noticed  that  one  tlireail  (3  to  6  bacilli),  isolated  direct  from  blood 
of  a  mouse  d>ang  from  anthrajE,  on  four  distinct  occasions  caused  death  when 
inoculated  into  a  fresh  mouse* 

Nos,  22,  24,  and  27  also  survived  eating  the  contents  of  the  thorax  of 
No.  28^  following  death  from  anthrax. 

One  thread  (ISm)  means  one  thread  eighteen  micromillimeters  long, 
approximately  five  or  six  organisms. 

One  of  these  threads  w^as  isolated  and  stained  on  the  slide,  and  the  number 
of  segments  counted* 

Apparently  the  mintmum  lethal  dose  lies  between  6/*  and  18^,  and  lies 
below  nine  spores  grown  in  the  blood  of  an  infected  mouse. 

Mouse  No,  27  evidently  obtained  some  immunity  from  the  first  inoculation, 
resisting  one  thread  (18  to  24/i)  obtained  directly  from  the  heart  blood  of 
mouse  dead  with  anthrax.  One  young  rabbit  was  inoculated  with  three 
threads  direct  from  peritoneal  fluid  of  dead  mouse  19  and  survived. 
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We  are  allowed  to  mentioii  some  more  recent  work  done  by  RoiooBor 
Barber  since  leaving  our  laboratory. 

Unless  otherwise  stated,  the  rods  used  were  taken  direetfy  bom  heart's 
blood  of  infected  animal,  and  the  spores  used  were  grown  in  Kinging  drops 
in  blood  of  infected  animal,  {Jus  salt  sdution  or  broth.  Spores  fcMmed 
usuaUy  less  than  twenty-four  hours  after  starting  cohure,  and  tonperature  of 
ST^C.used.    In  all  deaths  except  21,  anthrax  bacilli  were  found  in  the  bkxxL 


TABLE  n.— EXPERIMENTS  OF  PROFESSOR  BARBER. 


No. 


Fmn  Ufocm^rtiOTi. 


1 
2 

4 
5 


S 

to 

]) 
J2 
IH 
U 
lb 

IS 
17 

18 


19 
20 
21 
22 
23 
24 
25 
28 
27 
2S 
29 
90 


Lethal  dcMC,  death  after  2  dars. 
1  thread  i1>ft),  death  mfter  2  c&jb^ 

anthrax  banlU  in  or^nm, 
1  thread  (9/i),  interval  6  dajm 

1  thread  (30|i},  interrat  7  d&js. 

I  spofQ^  int«rvml  7  da^ 

1  sporm,  intarva]  7  dajra. 


2  sporee,  after  internal  4  days. 
4  ffpofea,  «f tw  interval  4  days. 
20  uporec,  after  interval  3  days. 
3i^  ffporea,  after  inlerval  2  days. 

3  uprjm,  Jnl«rvaJ  12  days. 
14  nftitrm,  interval  12  days. 
1  iUiOt  int^rvftl  10  day i. 

I  (7i/f),  interval  10  days. 

4  ttporm,  dead  after  9  dikyB^  aD- 
Ihrax. 

I  (nfi),  alive  after  22  daya, 
1  (21/1),  interval  13  days. 

1  (^^},  interval  IS  days. 


1  C2U),  intcrral  10  days,  t  (40/!),  aliv^ 
13  cuja  after  laal  tnocuktioti. 

1  (18>>,  isterrml  9  daya;  1  (40/i),  alive 
13  dajv  after  last. 

2  spofts.  interval  S  days;  3  spofea,  tntet^ 
val  S  daja;  5  dried  flporea,  alive  4  daya 
after  laat, 

4  Bpeits,  interval  7  days:  8  spafes,  int^^ 

val  S  days;    12  dned  spores,  alive  4 

days  aft^-  last, 
Qitm.  5  and  6,  last  inoculatioa  dried 

spores  uaed.) 
Anthrax  badUi  found  m  tiasuee  after 

death. 
Anthrax  hadlli  found  in  tiauea  after 

death. 
Anthrax  bacilli  found  in  tissues  after 

death. 
Anthrax  bacilli  found  in  tistiea  after 

death. 
6  spores^  alive  after  12  days. 
20  sporcfi,  Ekhve  after  12  days. 
1 1  {27 fi),  dead  after  4  days. 
11  (27|iX  ^ve  after  13  days. 


ni  (84 /i)  plus  2  sporea,  alive  after  7  daya. 

(Here  growth  m  hanging  drop  uaed 

first.) 
IV.   (Mp)  plus  2  sporra,  alive  after  7 

days.    (Here  growth  in  han^ng  drop 

used  mi.) 


1  (12 fi),  alive  after  21  days. 
i  sporet  alive  after  20  days. 
1  sp^^re,  died  after  1 1  days.     No  anthrax  found  in  blood  or  tisiues. 

1  spore  J  alive  ftfter  20  days. 

2  spores,  alive  after  20  days. 
1  spore >  alive  after  IS  days. 

3  spores,  alive  after  18  days. 

4  spores,  alive  after  IS  days. 
1  (12/j),  alive  after  17  days. 

1  (6/i),  alive  after  17  days. 

Lethal  dose  apparently  from  blood  of  guinea-pig,  alive  After  17  dayi- 

2  spores,  alive  after  lo  days. 
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TABLE  n.— (Con/inwd.) 


No. 


31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
40 
47 


48 
49 
50 


FtRflT  ISOCULATIOM. 


Lost. 

l(36;i). 

Lethal  dose^  died,  1  day. 
I  (I2ii),  dead  after  3  days, 
1  (9^),  alive  after  13  days. 

I  (12/0,  alive  aftar  13  days. 

I I  (57 /i),  alive  after  13  days. 
Lost. 

1  (0/0,  alive  after  10  days. 

I I  (57/i),  alive  after  10  days. 

Large  dom,  degenerated  rods,  alive  after  8  days. 

2  spbrea  in  mother  ceUs,  ahve  after  17  days. 

3  spores  linked  together  in  mother  cellu,  altve  aft-er  7  daja. 

4  spores  linked  together  in  mother  cells,  alive  after  7  days. 

III  (93/4)  plus  2  spores  of  first  growth  in  hanging  drop'  alive  after  7  days. 
1 1  (57/t)  plus  3  spores  of  first  growth  in  hanging  drop,  alive  after  7  days. 
15  spores,  dried ^  kept  in  refrigerator  about  10  days  before  inoculation.  8ame 

lot  of  spores  of  which  4,  when  fresh,  were  fatal  to  No.  13.    These  Bporea 
proved  capable  of  germination.     No.  47  is  alive  after  4  dsj-i, 

4  spores  like  those  of  47,  alive  aft-er  4  days. 

I  spore  like  those  of  47,  alive  after  4  days. 

75  to  100  spores  like  those  of  No.  47,  ahve  after  4  days. 


ANTHRAX.  GUINEA  PIG  SERIES. 

Guinea-pig  A,  5  spores  (same  lot  of  which  killed  mouse  No.  15)^  dead  e^ter  5  dayvj 
anthrax. 

Guinea-pig  B.  1  (20/i),  interval  5  days;   11  (51 /i),  alive  after  17  days. 

Guinea-pig  C.  1  (15^),  directly  from  blood  of  guinea-pig  A,  alive  after  17  days. 
Showing  a  greater  degree  of  inununity  than  the  mouse. 

From  the  foregoing  work,  it  is  evident  that  we  have  nothing  to  show  that 
it  is  possible  to  immunize  mice  with  virulent  anthrax  by  graduated  doses  if 
bacteria  are  taken  direct  frooi  the  blood  of  a  mouse  dying  of  anthrax,  but  the 
attenuation  produced  by  twelve  hours  on  agar  of  these  same  bacilli  allows  it. 

TABLE  lU.— RABBITS  INOCULATEB  WITH  HUMAN  TUBERCLE  BACILLI. 


ii 

FkBBTD&T. 

Day- 

NlNTB 

FiTfsiCHmfl 

Bat. 

Biccnoi*. 

1 

2 

3 
4 

5 
6 
7 
8 

1  T.B.  (A). 

1  T.B.  (A), 

25  T.B.  (A). 

25  T.B.  (A). 

1  T.B.  (B). 

1  T.B.  (B). 

25  T.B.  (B). 

1,000  T.B.  (B). 

5  T.B. 

(A), 

60  T.B. 

(A). 

45  T.B. 
(A). 

25  T.B. 

(A). 

5  T.B. 

(A). 

100  T,B- 

(A). 

90th  day,  no  evidenc^e  of 

tuberculosis. 
90th  day,  no  T.B, 

86th  day,  no  T.B. 

84th  day,  no  T.B. 

80th  day,  no  T.B. 
77th  day,  no  T.B. 
75th  day,  no  T.B. 
00th  day,  no  T.B. 
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The  work  on  rabbits  was  undertaken  while  awaiting  a  new  consignment 
of  guinea-pigs.  Rabbits  have  been  extensively  used  to  test  the  immunizing 
and  curative  effects  of  various  tuberculins,  but  we  are  aware  they  already 
possess  a  marked  degree  of  immunity  to  the  human  tubercle  bacillus. 

Our  experiments  seem  to  corroborate  this.  Work,  however,  with  the 
bovine  bacillus,  which  will  be  of  greater  value,  is  being  prepared  for  at  the 
present  time. 


^             IMMUNIZATION   BY  MEANS  OF  LTVINO  BACTERIA* — WEBB,                205     ^H 

^^f 

JM 

5J 

-iJ 

J7 

^* 

/ 

1^ 

<• 

7 

f 

// 

M 

/^ 

_^| 

^^1 

R^i 

161" 

m 

^^H 

^H 

'^ 

II 

^^^ 

81 

q 

*■ 

% 

^^^^^^^H 

^1 

1 

^^^1 

^B 

S 

^ 

X 

* 

«■• 

§' 

\ 

^^1 

.f* 

^ 

V 

* 

A 

^^^^^^1 

^H 

, 

r        t 

t 

A 

h 

^^^H 

/ 

« 

I 

/ 

I 

^^^^^^^H 

^H 

# 

1 

' 

/ 

V 

^^H 

/ 

>^ 

w 

/ 

1 

^^^^^^^1 

^1 

# 

7 

r 

1 

7^ 

^-^ 

.  y 

/^ 

^^B 

^H 

A 

*  * 

A 

V 

y 

/ 

^^^ 

^^1 

/ 

^ 

^H 

10^* 

^^^^H 

.^ 

1 

s^ 

^^=\ 

^ 

,,,^^ 

^^^^1 

/•*• 

^H 

^H 

^ 

-23 

as 

^7 

2f 

/ 

3 

^ 

7 

9 

n 

/J 

/y 

^^B 

^H 

K/l 

m 

FTV 

:\ 

^^^1 

^^1 

•I 

*  1 

t  ^ 

1 

^^^1 

"f — 

^B 

i  * 

( 

k 

t 

^^1 

^B 

* 

H 

% 

^^^1 

^H 

r 

V 

A 

A 

\ 

^^H 

^^H 

*      ji 

-^ 

-?*^ 

1 

^ 

1 

\? 

» 

^ 

^^^^1 

^H 

-^ 

> 

\ 

■   T 
\ 

1 

\ 

\^ 

1 

^^H 

J 

* 

^^^^^^^M 

^1 

if 

X 

^ 

* 

^^H 

^^1 

\ 

^^^^1 

/cw* 

^  _ 

"p 

=: 

~^^ 

^^^^1 

^^         1^1  ^ 

1      1 

ir^  I     1     1     I     i^  1 

^^1 

H                                                                    ExPLA>rATEON  OF  HaBBIT  ChARIS,                                                                       ^H 

■                 An  eniulsion  of  virulent  human  tubercfe  bacilli  was  infected  bv  {^thntor  intn  ihtt        ^H 

^^^    Btonmch  of  the  tour  rabbits  six  weeks  previouaiv.                                                                     ^^^M 

^^H            Kabbit  1  received  inMU  Lit  iritis  of  tiibpjTnilln.                                                                         ^^^^M 

^^H          Habbitg  11  and  III  revived  moenlatLons  of  living  bacteria.                                           ^^^H 

^^^            Kabbit  i  V  was  kept  as  a  control.                                                                                            ^^^^M 

■                  l^lucluationfl  of  both  oneonic  and  Ivtic  indices  arn    to    \m  ohsArved      In  rahhif         ^H 

H          ii  and  rabbit  111  a  Kcneral  merest  in  the  lytic  power  is  to  be  observed,  following  the         ^H 
H         iDocuiatloDJ  of  the  liviag  tubercle  bacilli,  in  conU^t  to  that  obser\'ed  in  rabbits  1  and        ^H 

206  SECTH  INTERNATIONAL  CONGRESS  ON  TUBERCULOSIS. 

Professor  Barber  has  since  inoculated  a  guinearpig  with  one  tubercle 
bacillus  taken  direct  from  an  infected  hog.  After  thirty-eight  days  no  lesion 
at  autopsy. 

In  the  interpretation  of  Table  IV,  "d"  means  day,  'T.B.''  means 
tubercle  bacillus  or  tuberculosis, "  (1), "  tubercle  bacillus  isolated  two  months 
earlier  from  an  active  case  of  pulmonary  tuberculous,  originally  on  Hesse's 
formula  (Heyden's  NahrstoflF)>  from  this  to  glycerin-agar  with  egg-jrolk. 
*'  (A) "  indicates  virulent  tubercle  bacillus  culture  H  39,  obtained  through  the 
kindness  of  Dr.  E.  R.  Baldwin,  Saranac.  It  was  isolated  directly  from  q^utum 
of  an  acute  pulmonary  case  on  Hesse's  agar,  October  3, 1906,  thence  to  egg 
tubes  October  16,  1906,  thence  to  beef  serum,  with  monthly  transfers 
since. 

When  not  specified,  a  culture  of  tubercle  bacillus  (B)  obtained  from  Parke- 
Davis  was  used.  These  gentlemen  are  not  able  to  tell  us  the  e3cact  ori^ 
of  this  culture,  but  know  it  originated  either  from  one  supplied  them  by 
Dr.  Theobald  Smith  or  by  Dr.  Trudeau.  We  preferred  using  culture  "B" 
because  it  emulsified  more  easily,  and  we  were  the  more  eaaly  able  to  avoid 
clumps. 

Eight-tenths  of  a  cubic  centimeter  of  an  emulaon  of  cultiue  ''B"  was 
injected  into  a  guinea-pig  by  the  same  technic  as  that  employed  in  the  rest 
of  the  work;  twenty-seven  days  later  tubercle  bacilli  were  taken  from  an 
inguinal  gland.    The  exact  day  of  death,  however,  was  not  recorded. 

(+)  signifies  the  bacilli  were  especially  selected  on  account  of  certain 
refringent  characteristics.  The  bacillus  given  in  No.  10  had  a  dot  in  one 
end.    These  bacilli  usually  contrasted  strongly  with  their  fellows. 

(*)  This  bacillus  was  shaped  like  a  spermatozoon. 

From  A  and  B  fresh  cultures  were  grown  every  few  weeks  on  glycerin- 
agar  containing  egg-yolk,  this  being  the  medium  on  which  they  thrived  best. 

In  not  one  of  the  pigs  was  a  lesion  found  at  the  inoculated  site  at  autopsy, 
and  only  once  or  twice  could  a  nodule  be  felt  following  an  inoculation.  Several 
of  our  pigs  died  or  were  killed  because  of  an  epidemic  gastro-enteritis.  Those 
referred  to  as  lost  were  unfortunately  stolen  from  their  cages.  No  pig  ap- 
parently gave  evidence  of  any  condition  resulting  from  anaphylaxis  due  to 
the  repeated  injections  of  the  small  amoimts  of  glycerin-veal-broth  in  which 
the  bacilli  were  conveyed.  The  reason  for  using  glycerin-veal-broth  in  the 
pipette  was  to  insure  the  bacilli  remaining  alive. 

The  table  of  the  guinea-pig  series  speaks  for  itself.  The  fact  that  No.  3 
proved  tuberculous  following  only  twenty  bacilli  inoculated,  although  a 
solitary  instance,  indicates  the  necessity  for  beginning  with  one  bacillus. 
Culture  "A"  was  more  virulent  than  culture  "B.''  The  minimum  dose  of 
culture  "B"  producing  tuberculosis  appeared  to  be  one  hundred  and  fifty 
bacilli.     In  all  cases  in  which  the  initial  dose  was  one  bacillus  the  pigs 
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^m         remained 

free  from  tuberculosis,  even  receiving  final  doses  of  1000  or        ^H 

■         1500. 

^ 

^M              In  making  the  autopsies,  smears  were  made  from  the  inguinal  glands             J 

^B        usually,  and  stained  by  the  Ziehl-Neeben  and  Gram  staina    Sections  were             1 

^H         made  for  microscopical  examination  of  suspicious  areas  in  different  organs^             | 

H        The  work 

of  Lannelongue***  suggests  that  microscopical   exaniination  is             J 

^m         not  Bufficient  to  show  absence  of  tuberculosis,  and  that  different  tissues  should        ^H 

^m        be  injected  into  fresh  guinea-pigs.    We  were  not  able  to  do  this  on  account        ^^ 

H         of  scarcity  of  pigs,                                                                                                         J 

TABLE  IV.^GUINEA-PIG  SERIES.                                              ^^ 

^B             NtPMBSR  or 

IkITXAL  iMOCITLATtON 

SKCTtOlff.                                          ^^^H 

^^^ 

I  T.B.  (1), 

104th  d,  no  T.B.                             ^H 

^^B 

2  T,B.  (1);   29th  d,  10  (A);  34th  d,  25  (A); 
44th  d,  75  (B):    55th  d,  100;  63d  d,  500; 
75th  d,  750;   85th  d,  1,000;  Smh  d,  1,250; 
95th  d,  1,500.    TotaJ  no.  bacilli.  5,212. 

UOth  d,  no  T.B.                           ^H 

^^H 

5  T.B.  (A);  4tb  d,  15  (A).    TotuI  no.  baciUi, 

md     d,     T.B.     in  inguinal         ^H 

20, 

gjands,                                          ^^H 

^^H 

5  T.B.  (A);  4th  d,  15  (A);  91  h  d,  .50  (A);  18th 

6Sth  d,  following  abciftion,         ^^H 

d,  150  (B);  29th  cl,  250;  37th  d,  500?  68th 

no  T.B.                                        ^H 

d,  700.     Total  no.  baciUi,  1,670. 

^^H 

^^H 

25  T,B.  (AJ:  4th  d,  50  {A};  9th  d,  100  (A); 
18th  d,  200;  2Sth  d,  300;  36th  d,  525;  45th 
d.  800;    51st  d,  1,000.    Total  no.  bacilli, 
3.000. 

60th  d,  no  T.B.                               ^M 

^^H 

25  T.B.  (A). 

55th  d,  no  T.B.                             ^H 

^^B 

50  T.B.  (A);  ftth  d,  100;  19th  d,  200;  27th  d, 
500.     TotaJ  no.  bacilh,  860. 

5iet  d,  no  T.B.                             ^H 

^^H 

50  T.B.  (A). 

76th  d.  no  T.  B.                           ^| 

^^H 

IT.B. 

Loet.                                             ^H 

^^H 

IT.B.  (  +  );  4th  d,  5. 

52d  d,  no.  T,B.                             ^H 

^^H 

IT.B.  (  +  ). 

Loat.                                                 ^H 

^^H 

1  T.B.:  4th  d.  5;  9th  d,  25;  11th  d,  30;  19th 
d,  150;  25th  d,  300;  31st  d,  600.     Total  no. 
bacim,  1,131. 

39th  d,  no  T.a                           ^H 

^^H 

1  T.B,;  4th  d,  5;  9th  d,  25;  22d  d,  75.  TotaJ 

no.  bacilh.  106. 

Lost.                                             ^M 

^^H 

1  T,B;    4rh  d,  5;    10th  d,  60;    I5th  d,  150; 
t9th  d,  300;  23d  d,  450;  3 let  d,  600;  3dlh 
d,  750;   44th  d,  900 J  49th  d,  1,050.     Total 
no.  bacilli,  4,266. 

74th  d.  no  T.a                             ^H 

^^^r^i^ 

1  T.B.;  3d  d,  10, 

69th  d.  no  T.B.                              ^H 

^^M 

IT.B. 

37th  d,  no  T.B.                             ^H 

^^B 

1  T.B.;   2d  d,  5;   9th  d,  10;  14th  d,  50;  22d 
d,  100;  31st  d,  200;  37th  d,  300;  42d  d,  400. 

Loet.                                              ^M 

^^B 

1  T.B,;  2d  d,  10;  9th  d,  25;  I7th  d,  -10;  24th 
d,  60;  3lBt  d,  B5.     Total  no.  bacim,  221. 

39th  d,  no  T.B,                              ^H 

^^H 

1  T.B.;  2d  d.  10;  9th  d,  25;  14th  d,  SO;  23d 
d,  75;  31at  d,  100;  37th  d,  125;  42d  d,  150. 

Total  no.  bacilli,  536. 

61st  d,  no  T.B«                               ^H 

^^H 

IT.B. 

61atd,noT.B.                                ^H 

^^^ 

100  T.B,;  15th  d,  hard  nodule  at  inoculation 
Bite,  which  later  disappeared. 

33d  d,  no  T.B.                               ^H 

^^^^■'                                               .^H 
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TABLE  IV.— GUINEA-PIG  SERIES.— (Coiilifiiied.) 


NUMBKB   OF 
GuiNBA-PlO. 


22 


23 
24 
25 

26 

27 
28 


29 
30 
31 

32 
33 

34 
35 
36 

37 
38 


39 

40 
41 
42 

43 
44 
45 


Initial  Inoculation. 


100  T.B.;   10th  d,  200;  14th  d,  300;  23d  d, 

400;  30th  d,  500;  36th  d,  600;  4lBt  d,  700. 

Total  no.  bacilli,  2,800. 
.8  c.c.  emulsioD,  culture  (B). 
150  T.B. 
150  T.B.;  7th  d,  300;   11th  d,  450;  20th  d, 

600;  28th  d,  750;  34th  d,  900;  39th  d,  1,050. 
IT.B.;  5th  d,  5;  11th  d,  10;  19th  d,  15;  28th 

d,  20;  34th  d,  25;  39th  d,  30. 
1  T.B.  (  +  );  5th  d,  5;  14th  d,  15;  19th  d,  25. 
IT.B.  (+);  5th  d,  5;  11th  d,  80;  2l8td,150; 

30th  d,  250;  34th  d,  350;  40th  d,  450.  Total 

no.  bacilli,  1,286. 
IT.B.  (+);  5th  d,  5. 
1  T.B.  {♦). 
320  T.B. ;  5th  d,  1 ,000;  18th  d,  2,000.    Total 

no.  bacilli,  3,320. 
300. 
500-    12th  d,  1,000;   22d  d,  3,000;   27th  d, 

5,000;  33d  d,  7,000. 
500. 

500;    12th  d,  2,500. 
500;    12th  d,  3,500; 

9,500;  29th  d,  11,500. 
1,000. 
1,000;  9th  d,  1,500;  17th  d,  2,000;  20th  d, 

2,500;    26th  d,  3,000.     Total  no.  bacilli, 

10,000. 
2,000. 


2,000;  8th  d,  3,000;  20th  d,  4,000;  25th  d, 

5,000.    Total  no.  bacilli,  14,000. 
3,000. 

3,000;  7th  d,  4,500;  15th  d,  6,000;  20th  d, 
7,500;  25th  d,  9,000.  Total  no.  bacilli, 
30,000. 

4,000. 

4,000;    15th  d,  6.000;  2l8t  d,  8,000.    Total 

no.  baoiili,  18,000. 
1  T.B.  obtained  from  inguinal  glands  of  No. 

23  on  the  27th  day  aft«r  inoculation  of.  8  c.c, 

emulsion  of  culture  B. 


Total  no.  bacilli,  3,000. 
16th  d,  6,500;   22d  d. 


fi2d  d,  no  T.B. 


62d  d,  hiDSB  fiill  of  tubenlet. 
Lost. 


66th  d,  no  T.B. 

26th  d,  no  T.B. 
65th  d,  no  T.R 


60th  d,  no  T.B. 
62dd,noT.B. 
26th  d,  no  T.B. 

60th  d,  no  T.B. 
Lost. 

22d  d,  no  T.B. 
32d,  d,  no.  T.B. 
General  tuberculosis. 

Tuberdes  in  spleen. 
Tuberdes  in  lun^  and  liver. 


16th  d,  death  due  to  a  septi- 
cemic lymphangitis,  spraid- 

ing  from  inoculation  site. 
50tn  d,  tubercles  in  lungs 

and  liver. 
51st  d,  tubercles  in  hings  and 

liver. 
51st  d,  tuberdes  in  lungs, 

liVer,  and  spleen. 

48th  d,  tuberdes  in  hin^B 

and  spleen. 
46th  d,  no  T.B. 

46th  d,  no  T.B. 


Evidences  of  Immunity  from  the  Foregoing  Experiments. — From  the  work 
with  mice  and  guinea-pigs  a  remarkable  degree  of  individual  susceptibility 
and  resistance  to  anthrax  and  tuberculosis  will  be  noticed.  This  variation 
in  the  degree  of  natural  immunity  to  bacteria  no  doubt  must  be  counted 
with  in  all  experimental  work  with  laboratory  animals. 

The  fact  that  large  doses — numbers  many  times  beyond  those  possible 
to  produce  disease  in  individual  animals — were  safely  inoculated  and  the 
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consideration  of  the  total  number  of  bacteria  altogether  inoculated  must 
indicate  some  degree  of  successful  immuuity* 

Strong^  found,  in  immunizing  monkeys  against  plague,  that  when  they 
are  able  to  r^ist  and  survive  over  twelve  times  the  maximum  fatal  dose, 
agglutinins  could  not  be  demonstrated  in  their  blood.  Only  small  quantities 
of  agglutiuins  could  be  detected  in  the  examinations  of  several  test  immune 
sera  prepared  from  horses,  and  which  were  known  to  possess  considerable 
protective  poii^r.  Strong  says:  *'In  conformity  with  the  experiments  of 
Kolle  and  Het^ch,  and  more  recently  Dean,  I  have  found  that  plague-im- 
mune serum  which  is  known  to  possess  anti-infectious  power  in  the  animal 
reveals  in  vitro  no  bacteriolj^ic  action.  I  have  been  able  to  show  that  the 
blood-semm  of  both  human  beings  and  animals  vaccinated  and  immunized 
against  pest  frequently  revealed  an  increased  opsonic  index,  although  not 
invariably.'- 

Our  blood  teats  in  the  tuberculosis  experimental  animals  resulted  in  a 
similar  manner.  With  some  of  the  guinea-pigs  we  undertook  to  attempt 
to  estimate  the  amount  of  opsonin  and  lysin*  The  blood  was  procured  direct 
from  the  heart.,  and  high  opsonic  indices  were  found  in  guinea-pigs  later 
shown  to  be  decidedly  tuberculous.  For  instance,  No.  37  gave  indict  of  2 
and  L9,  whereas  guinea*pig  No.  2  gave  an  index  of  1. 

The  amount  of  lysin  was  estimated  by  what  was  sugg^tal  by  one  of 
us*^  as  a  possible  lytic  index  method.  The  guinea-pigs  were  found  not  to 
vary,  whereas  men  inoculated  in  a  similar  manner  showed  variations  amount- 
ing to  several  times  the  lysin  contained  in  normal  sera,  when  their  opsonin 
was  normaU 

It  is  known  that  phagocytosis  in  the  guinea-pig  occurs  very  readily, 
and  it  is  perhaps  possible  that  a  guinea-pig  and  man  depend  upon  a  different 
principle  of  defense  to  tuberculosis.  It  may  be  recalled  that  in  anthrax 
dogs  owe  their  immunity  to  phagocytosis  and  white  rats  to  lysis  of  the 
baeilli. 

The  possibility  that  subsequent  inoculations  may  have  been  instrumental 
in  clearing  away  beginning  infection  must  not  be  forgptten — in  addition  to 
indi\ddual  natural  resistance — in  the  case  of  such  guinea-pig^  as  No,  44. 

The  majority  of  our  pigs  weighed  from  300  to  600  grams  at  the 
beginning  of  inoculations.  Many,  although  becoming  tuberculous,  gained 
considerable  weight. 

The  need  for  some  form  of  vaccination  against  tuberculosis  will  probably 
always  be  felt,  in  spite  of  the  40  to  50  per  cent,  decrease  in  the  death-rate  in 
certain  educated  communities.  Vaccination,  applied  fully  and  repeated  once 
or  twice  in  the  age  of  greatest  predisposition,  has  almost  abolished  smallpox 
whenever  it  has  been  tried.  Nothing  else  has  done  this,  and  all  localities 
fail  that  try  to  get  along  on  sanitation  alone. 


210  SIXTH  INTERNATIONAL  CONGRESS  ON  TUBERCULOSIB. 

The  question  of  applying  our  procedure  to  man  is  to  be  approached  with 
considerable  care.  Should  he  already  have  tuberculosis  in  any  form,  it 
is  difficult  to  imagine  that  the  addition  of  one  bacillus  to  his  probable  millions 
could  harm  him,  and  yet  even  more  difficult  to  imagine  it  could  possibly  do 
him  any  gpod.  But  should  that  unit  begin  to  produce  some  immunity, 
especially  a  local  immunity,  the  subsequent  introduction  of  say  five,  and  then 
perhaps  multiples  of  five  or  less,  might  find  the  way  prepared  for  their 
destruction  and  so  general  immunity  might  progress. 

Perhaps  the  highest  art  to-^lay  in  the  treatment  of  pulmonary  tuber- 
culosis consists  in  the  control  of  the  patient's  inoculating  himself,  or  auto- 
inoculation,  resulting  from  exercise,  elaborated  by  Paterson  and  Inman." 

Such  auto-inoculations  must  result  in  the  dischar^g  into  the  lymph- 
and  blood-channels  from  the  foci  of  disease  not  only  toxins,  but  in  all  prob- 
ability live  bacilli.  It  would  be  of  great  interest  to  make  a  study  of  blood 
cultures  before  and  after  such  exercise.  We  have  ourselves  observed  in 
similarly  exercised  patients  changes  resulting  in  their  opsonic  indices  of 
greater  extent  than  we  have  found  produced  by  the  inoculation  of  tuberculin. 
F.  Klemperer  inoculated  tuberculous  patients  with  cultures  of  virulent 
bovine  bacilli.'*  Moeller  inoculated  tuberculous  patients  with  a  culture  of 
human  bacilli,  modified  by  passage  through  the  crocodile.*^  Every  one 
knows  that  a  local  suppurative  tuberculosis  occurring  in  a  consumptive 
improves  his  condition  and  increases  his  resistance. 

We  have  inoculated  five  tuberculous  men.  The  inoculations  have  al- 
ways been  made  in  the  leg,  arm,  or  forearm  in  such  a  manner  that  each  new 
injection  was  received  just  below  the  former.  The  reason  for  this  is  that, 
should  any  local  immunity  be  established,  the  new  bacilli  would  perish  more 
readily  passing  through  such  an  area. 

Case  I:  Catarrhal  tuberculosis,  involving  a  large  part  of  the  left  lung 
and  the  apex  of  the  right  lung.  No  expectoration  or  cough.  Frequent 
clearing  of  larynx.  Moro  inunction  test  negative.  Negative  from  a>-ray 
confirmatory  of  physical  findings. 

Dose:  One  tubercle  bacillus,  culture  (B).  Sixty  days  later  no  trace 
whatever  of  inoculation  site. 

Case  II:  Catarrhal  tuberculosis.  Both  apices.  No  expectoration  or 
cough.  Frequent  clearing  of  larynx.  Moro  reaction  positive.  Fluctuat- 
ing opsonic  index  to  tubercle.  Negatives  from  a>-ray  confirmatory  of 
physical  findings. 

Dose:  One  tubercle  bacillus  (B)  followed  by  five  tubercle  bacilli  after 
six  days.    Sixty  days  later  no  evidences  of  either  site  of  inoculation. 

C(we  ///:  Extensive  pulmonary  tuberculosis.  Turban  Stadium,  III. 
Persistent  fever  one  year,  99°  to  100°  F.  Tuberculin  treatment  three  months 
without  results.  Sanatorium  treatment  without  results.  Patient  confined 
absolutely  to  rest  at  home  without  improvement.  First  inoculation  one 
tubercle  bacillus  (Culture  B).    Subsequent  inoculations  at  intervals  of 
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four  to  seven  days:  5,  12,  20,  50,  100, 150,  150,  200, 250,  300,  350,  400,  450, 
500,  500,  500.  Following  the  ninth  dose  the  temperature  fell  to  and  re- 
mained normal,  and  has  been  normal  ever  since.  Patient  is  now  up  and 
walkiugp  and  comes  to  the  laboratory  for  inoculation.  There  has  been  no 
reaction  of  any  kind,  local  or  generaL  Patient  ia  ama^^ed  and  delighted  at 
his  improvement.  Tubercle  bacilli  are  still  present  in  the  sputum.  Physical 
examinations  reveal  a  very  much  drier  condition  of  his  chest  and  markedly 
less  sputum  is  raised.  It  is  unfortunate  that  the  opsonic  index  was  not 
studied  before  inoculation.  Following  the  eighth  dose  it  was  1,23;  follow- 
ing the  tenth,  1,44.  An  inoculation  of  3(X)  tubercle  bacilli  with  index  at 
0J5,  four  days  later  the  index  liecame  1,04,  Subsequent  to  the  inoculation 
of  350  it  has  been  1J4;  1;  LOT;  1J3.  Still  under  inoculation.  General 
health  excellent;  proee^  arrested. 

Case  IV:  Acute  pulmonary  tuberculosis.  Turban  Stadium,  TI,  First 
inoculation,  50  tubercle  bacilli.  Subsequent  inoculations  at  intervals  of 
four  to  seven  days:    100,  150,  200,  250,  300,  350,  400,  450,  500,  500  bacilli- 

Opsonic  index  before  inoculation  was  started,  0,69.  Following  the  dose 
of  250,  0,92,     Four  days  later,  1.07.    Seven  days  later,  0.6. 

Subsequent  observations  have  been  0.83;  1.26;  0.89;  0.98;  1.08. 

Following  the  sixth  inoculation  all  fever  disappeared  and  cough  was  much 
improved.  Weight  was  being  gained.  After  seven  weeks  able  to  do  light 
work, 

January,  1909:  Discharged  cured  after  twelve  further  inoculations  of 
500  bacilli. 

Case  V:  Dr.  G*  W,  P.  Extensive  pulmonary  tuberculosis.  Ten  years' 
duration.    Turban  Stadium,  III. 

Tuberculin  treatment  two  years,  sanatorium  thiiee  years,  without  dis- 
tinct benefit. 

First  inoculation,  one  tubercle  bacillus.  Subsequent  inoculations  at 
intervals  of  four  to  seven  days:  5,  25,  125,  250,  475,  600,  500,  500,  500, 
500  bacilli. 

The  opsonic  index  at  the  beginning  was  0.87.  Subsequent  observations 
after  four  and  seven  days  subsequent  to  inoculation  have  l:>een:  1;  0.72; 
9;  Ij   1.05;   L04;  0.88;  0.91;  1.07;   1.28. 

Estimation  of  the  degree  of  lysis  according  to  the  lytic  index^*  was  three 
times  normal,  following  the  first  dose  of  500. 

Patient  feels  generally  better,  although  he  has  once  or  twice  experienced 
a  feeling  of  languor  following  inoculations.  General  improvement  cannot 
be  demonstrated,  although  the  doctor  feels  a  decided  general  gaim  No 
apparent  harm  has  been  done.  There  have  been  no  reactions,  local  or 
general,  and  no  lesions  of  any  character  at  inoculation  sites. 

The  chief  interest  of  these  cases  lies  in  the  fact  that  no  harm  has  been 
done  that  can  he  recognized,  after  one  hundred  and  fifty  days  (January  9, 
1909);  that  remarkable  benefit  accrued  in  two  cases  considered  hopeleas, 
and  tliis,  with,  so  few  bacteria  injected  in  proportion  to  what  would  l>e  present 
in  tuberculin  therapy.  From  our  work  on  guinea-pigs  we  feel  that  some 
immunity  can  be  safely  produced  by  beginning  with  the  subcutaneous 
inoculation  of  one  tubercle  bacillus,  and  we  regard  such  a  method  as 
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being  harmless,  and  more  than  probably  beneficial  to  an  ahready  tuberculous 
man. 
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Following  this  paper  Professor  M.  A.  Barber,  of  the  University  of  Kansas, 
demonstrated  his  method  of  isolating  single  bacterial  cells.  Professor 
Barber  demonstrated  this  procedure  at  several  times  and  places  during  the 
Congress. 
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La   Production   de   L'Immimitg  par   ^'Inoculation   de   Bactlnes  Aux 
Nombres  Augmentants,  en  Commen^ant  par  un  seul  Organisme 

ViyanL— (Webb,  Wiluaais,  and  Bahbeh.) 

1.  Hisiorique. — Les  tentatlves  de  produire  I'imniumt^  permanente 
centre  la  tuberculosei  par  les  inoculationB  de  bacilles  tubercideux  morts 
ou  leurs  produits,  n*ont  pas  6t^  satisfaisantes. 

Au  contraire,  lea  inoculations  d'orgamsmes  attenu^s  mais  virulents 
donnent  de  meilleures  Evidences  de  racqubition  d'une  immunity  vraie. 
Nous  pr^sentona  comme  exemple  lea  rfeultats  obtenus  dans  les  bestiaux 
par  les  inoculations  des  bacilles  vivants  de  variet^s  humaine  et  bovine, 

2.  V Importance  de  ae  Servir  Vvrus  Vimnt. — Un  degr^  relative  d*ane 
iramiinit45  acquire  contre  la  tuberculose  est  indiqu4  par  ce  fait  que  proba- 
blement  60%  de  toutas  les  autopsies  faites  aur  rhomme  r^vyent  dea 
Iddons  gurries,  Les  analogies  avec  les  autres  maladies  se  montrent— par 
exemple  la  variole,  la  rage. 

3.  Technv^ue  Exp^rifnentaIe.~ljeB  organismes  furent  obtenus  choims 
de  *'gouttesu8"  (hanging  drops)  selon  la  technique  de  M,  A»  Barber.  Les 
inoculations  furent  faites  sous  la  peau, 

4-  Les  Experiences, — (a)  Souris  avec  bacilles  de  charbon:  On  donne  en 
premier  lieu  un  fil  (environ  3  organismes),  augmentant  gradnellement 
jusqu'^  500  fils  Sana  causer  aucune  Evidence  de  derangement.  Limmuniti 
ainsi  crf^, 

(5)  Cobayes  avec  bacilles  tuberculeux.  La  dose  initiale  d*iin  aeul  bacille 
est  graduellement  augment^e  de  plus  de  10,000,  sans  ^vid^ice  de  tuberculose 
jusqu'^  present,     Les  Evidences  de  rimmunit^, 

(c)  LapiiiB  avec  bacilles  tuberculeux,  R^sultats  de  soumettre  aux 
inoculations  aemblables  ^  la  pr^c^dente,  des  lapins  pr^alablement  retidus 
tuberculeux  en  leur  dormant  k  manger  des  bacilles  tuberculeux, 

5.  InocukUions  Semblabks  ckez  Uhomrm, — Rfeultats- 


InununitRt    hervorgerufen   durch    Inoculation    anwachsender    Meogen 
von  Bakterieflt  beginnend  mit  einem  lebenden  Organismus;    tbera- 

peutische  Anwendung. — (Webb,  Williajus,  und  Bahber.) 

L  Hisiorisckes, — Die  Beatrebung^n,  eine  andauemde  Immunitat  her- 
vormrufen  gegen  Tuberkulose  durch  die  Inoculation  toter  Tuberkelbazillen 
Oder  ihrer  Produkte  haben  sich  nicht  als  befriedigend  erwiesen, 

Andererseits  hat  die  Inoculation  von  verdiinnten  und  virulenten  Orga- 
nismen  mehr  Evidenz  einer  hervorgerufenen  wahren  Immunitat  gegeben, 
Zur  Illustration:  die  bei  Rindern  erhaltenen  Resultate  durch  die  Inocula- 
tion lebeuder  Bazillen  des  Human-  und  Bovintj^^us* 

2,  Die  WichiigkeUt  mnen  kbenden  Virus  su  verwenden* — ^Ein  relativer 
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Grad  aquirierter  Immunitat  kann  durcb  die  Tatsacbe  angenommen  werden, 
dass  beUaufig  60%  aller  Autopsieii  bei  Menscben  gebeilte  Verletzungen 
zeigten.    Analogien  mit  anderen  Erankbeiten,  als  Variola,  Rabies,  etc. 

3.  ExperimerUeUe  Tecknik. — Organismen  von  bangenden  Tropfen  aus- 
gewablt  nacb  der  Tecbnik  von  M.  A.  Barber.    Subcutane  InoculationeiL 

4.  Experimente. — (a)  Mause  mit  Antbraxbazillen.  Anfangsdosienuig 
ein  Faden  (ungefabr  3  Organismen).  Nacb  imd  nacb  ansteigend  zu  500 
Faden  obne  irgend  eine  Erankbeitserscbeinung  zu  zeigen.  Immunit&t 
dadurch  bervorgerufen. 

(b)  Meersebweincben  mit  Tuberkelbazillen.  Anfangsgabe  dn  Bazillus 
gradatim  ansteigend  bis  iiber  10,000  obne  Symptome  von  Tuberkulose. 
Evidenz  von  Immunit&t. 

(c)  Kanincben  mit  Tuberkelbazillen.  Resultate  der  Bebandlung  von 
Kanincben,  die  durcb  Fiitterung  mit  Tuberkelbazillen  tuberkulds  gemacbt 
worden  waren,  mit  Inoculationen  &bnlicb  den  oben  erwabnten. 

6.  Ahrdiche  Inoculationen  am  Menschen. — Resultate. 


DISCUSSION. 
Dr.  Robert  Koch.— Tbe  first  claims  for  tbe  possibility  of  obtaining  a 
tuberculosis  immunity  in  cattle  were  quite  generally  disputed,  but  it  is  now 
undoubted  tbat  sucb  immunization  of  cattle  is  realizable.  I  find  myself  in 
complete  accord  witb  Dr.  Calmette,  of  Lille,  wbose  experiments  bave  been 
repeated  and  fully  confirmed  by  tbe  Imperial  Healtb  Department  at  Berlin. 
These  experiments  of  Dr.  Calmette  establish  tbe  following  two  points,  wbicb 
I  indorse: 

1.  Remoculation  shows  that  a  relative  immunity  is  established  in  cattle, 
but  of  limited  duration. 

2.  That  cattle  inoculated  for  this  purpose  of  immimization  with  living 
tuberculiur  germs  retain  such  bacilli  in  a  latent  condition  for  somewhat  long 
periods  of  time;  but  when  this  period  of  apparent  immunity  ends,  tbe  latent 
bacilli  may  burst  into  activity  and  cause  a  fatal  result. 

Because  of  these  evidences  of  limited  immunity  and  the  menace  of  tbe 
latent  bacilli  in  such  treatment  of  tbe  cattle,  I  do  not  know  of  any  present 
practically  possible  immimization  of  cattle.  It  may  be  well  to  keep  in 
suspense  our  hopes  of  such  immunity  for  the  human  being  for  tbe  near  future. 
Efforts  in  this  direction  are  received  with  skepticism,  and  in  this  spirit  did  I 
receive  this  new  idea  of  Drs.  Webb  and  Barber  of  inoculating  a  definite 
number  of  tubercle  germs  in  an  effort  to  use  the  limit  of  number,  instead  of 
attenuation  of  bacilli,  for  purpose  of  immunization.  My  skepticism  was 
particularly  aroused  as  to  their  ability  to  inject  a  single  bacillus;  but  my 
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doubts,  on  this  point  at  least,  have  been  removed  by  my  investigation  of  the 

very  excellent  and  efficient  technic  of  Dr*  Barber. 

Dr,  Edwahd  L.  Trudeau.— In  my  earliest  work  my  belief  has  alwa>^been 
that  through  the  agency  of  the  living  tubercular  bacilli  alone  could  succassful 
immunization  be  hoj^ed  for.  An  occurrence  in  my  own  work  of  this  nature 
quite  confirms  the  statements  of  Dr.  Calmette: 

I  thought  it  might  be  possible  to  obtain  a  successful  vaccinating  matter 
from  the  tissue  substance  of  immunised  cattle,  the  immunisation  being 
there  provoked  by  injection  of  living  tubercular  bacilli*  A  cow  was  so  in- 
jected, and  when  immunized,  waa  slaughtered*  Tissues  of  this  animal,  ap- 
parently absolutely  free  from  any  abnormal  reaction  or  any  bacilli,  were 
rubbed  up,  and  the  emulsion  injected,  to  test  its  vaccine  reaction.  There 
was  none.  But  every  animal  of  the  series  of  this  experiment  was  infected 
with  tuberculosis,  thus  showing  the  persistence  of  latent  but  virulent  living 
bacilli  in  this  immimized  cow,  confirming  Calmette's  position. 

I  wish  to  mention  the  persistence  of  the  infective  power  of  old  cultures 
which  I  have  noticed  in  the  course  of  my  work.  A  culture  of  my  own,  main* 
tained  by  successive  cultures  for  more  than  fourteen  years,  is  still  infective- 
It  causes  involvement  of  the  glands,  even  generalizing  to  the  point  of  involv- 
ing the  spleen,  but  never  determines  a  fatal  end  of  the  experimental  animals- 
In  my  work  of  vaccinating  it  appears  that  the  greater  the  virulence  of  the 
initial  germ,  the  stronger  the  resultant  vaccination  r^ult.  That  is  to  say, 
a  low  virulence  of  the  original  germ  gives  vaccine  producing  the  lesser  degree 
of  resistance  to  infection. 

The  ejcperiments  of  Dr.  Calmette  showing  that  infection  results  from 
serial  reinfection,  and  not  from  a  single  light  infection,  that  cur^  of  itself 
and  establishes  a  period  of  immunity,  would  seem  to  be  capable  of  practical 
application  for  human  immunization. 

The  method  of  Drs,  Webb  and  Barber  \b  certainly  novel,  and  the  idea  of 
immunising  by  a  definite  number  low  of  tubercle  bacilli  differs  from  the  usual 
efforts  for  immunity  by  employing  attenuated  cultures. 

My  own  work  with  small  and  very  diluted  doses  of  infecting  germs  is, 
of  course,  not  so  minute,  but,  as  far  as  my  r^ults  gp,  the  promise  in  this  line 
is  not  radiant. 

Dr.  M.J.  Rosen  AU  called  attention  t»  the  American  work  on  the  hyper- 
Busceptibility* 

The  tuberculin  reaction  is  manif^tly  of  this  nature,  showing  the  hyper- 
susceptibility  of  the  animal  of  experiment.  The  ophthalmo-reaction  of 
Calmette  shows,  by  the  rapidity  and  intensity  of  reaction,  that  the  organism 
is  in  the  best  state  of  active  resistance;  the  rapidly  induced  conjunctival 
reaction  demonstrates  the  quick  efforts  of  the  tissues  of  such  organism  to  limit 
and  eradicate  the  invasion. 


LES  TUBEROJLINES  ET  LA  MESURE  DE  LEUR 

ACTIVITE. 

Par  M,  le  professeur  A,  Calmette^ 

Xitftitut  Paflteur  de  1Mb. 


Depuis  que  Robert  Koch  a  pr6par6  sa  premiere  tuberculine,  aujourd'hui 
communi5ment  d^mgn^  sous  le  nom  de  vieille  tuberculine  (Alttuberkulin) 
ou  de  tuberculine  brute,  on  s'est  efforctf  d'obtenir  une  substani^  plus  pure 
et  plus  active  au  moyen  de  divers  proc^dds. 

La  preparation  initiate  de  Koch  qui  coneiste  en  un  simple  extrait  glyc4rin§ 
des  cultures  en  bouillon  st6riUs6es  par  chaufTage,  concentr^es  au  bain-marie 
jusqu'i  reduction  au  dixi^me  du  volume  primitif  et  filtr^es  sur  papier  ^pais 
ou  sur  Berkefcld,  pr^sente  rinconv^nient  de  contenir,  outre  les  produits  de 
efor6tion  du  bncUle  tuberculeux,  une  grande  quantity  de  substances  ^trang- 
fepes  (albumoses,  peptones,  sels  et  glycdrine),  susceptibles  k  elles  seules  de 
provoquer  une  fi^vre  paasag^re  lorsqu^on  les  injecte  h  des  sujets  non  tuber- 
cnleux  et  de  masquer  ainsi  les  effets  dfts  k  la  tuberculine  elle-mfime.  Auasi 
Koch  cherchart-il  bientdt  k  ^viter  cet  incoiiv4ment  en  recommandant  reraploi 
des  tuberculines  TO  et  TR  obtenues  par  le  broyage  m^canique  de  baciUes 
sees  dont  il  s^parait  ensuite,  par  Feau  l^g^rement  alcalinis^,  lea  produits 
solubles  et  insolubles, 

D'autres  auteurs»  en  particulier  KleKs,  Buchner  et  Hahn,  Behring,  Land- 
man, and  B^raneck,  ont  sdpar^  des  cultures,  au  rooyen  de  divers  traitements 
chimiques,  des  substances  {tuberculocidine^  tuberculo-plasmine,  tubercu- 
loeine,  etc),  aaaez  diff§rentes  de  la  vielle  tuberculine,  et  qui  ne  serablent  pas 
poss^er  les  mfimes  propridt^  physiologiques  et  th^rapeutiques. 

Pour  rcBpecter  autant  que  possible  les  produits  de  s^cr^tion  des  bacilles, 
Denys  et  Buden  (de  Louvain),  se  bornent  k  utiliser  les  cultures  filtrfea  au 
Cham berl and,  et  Maragliano,  de  m^me  que  von  Ruck,  pr^f^rent  employer 
mmplement  un  extrait  aqueux  de  bacilles,  sans  glycerine. 

Tous  ces  efforts  attestent  Tint^r^t  que  portent  a  la  fois  les  bactSriologistes 
et  les  cliniciens  k  Tobtention  d'un  produit  qui  r^unisse  les  avantages  de  la 
vieille  tuberculine  de  Koch  et  qui  ^carte  les  inconvenients  prfeentds  par  celle- 
ci  du  fait  du  trop  ^and  nombre  dlmpuretfo  qu'elle  renferme. 

X  la  suite  de  nombrexix  essais  j'ai  ^t6  conduit  k  preparer  pour  Tuaage 
th^speutlque  une  tuberculine  particuli^rement  active  et  relativement  trte- 

2ie 
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pure,  dite  tuberculine  CL,  qu'on  peut  introduire  dans  I'orgamsme  des  ani- 
inaux  sains^  m^me  4  haute  dose  et  par  voie  intraveineuse  sans  provoquer 
d'^Mvation  de  temperature,  ce  qui  est  toutr-Mait  impossible  avec  les  autreB 
tuberculines.  On  peut  en  injecter  impun^ment  50  centigrammes  en  one  seule 
dose  dans  la  velne  jugulaire  d/un  bovid^  sain:  il  n'en  r^ulte  aucune  reaction* 
Par  contre  si  la  mSme  injection,  4  la  ra^rae  dose,  est  r^p^tfe  trois  fois  1^  6  ou 
10  jours  d'intervalle,  on  constate  que  5  4  12  heures  apr^  la  troisi^me  in- 
jection Tanimal  r^agit  de  1°  8  ii  2°  5,  eomme  s'il  4tait  tuberculeux  et,  choee 
plus  int^ressante  encore,  it  est  rendu  manifestement  tr^  r&istant  aux  in- 
fections tul^erculeuses  artificielJes:  si  Ton  vient  h  lui  injecter  dans  les  veines 
une  dose  de  bacilles  tuberculeux  bovins  virulents  capable  de  donner  stlrement 
une  tuberculose  milimre  aigiie  mortelle  en  4  4  6  semaines  aux  animaux  t^moins- 
Fanimal  pri^par^  par  les  injections  pr^alables  de  tuberculine  ne  prend  qu'une 
tuberculose  chronique  k  Evolution  trds  lente. 

La  tuberculine  dont  il  s'agit  est  obtenue  en  concentrant  dans  le  vide  k 
froid  1^  cultures  enti^res  de  tuberculo^  bovine.  Le  produit  est  ensuite 
filtr^  pour  s^parer  les  corps  mtcrobienSj  pr6cipit4  k  trois  reprises  different^ 
par  Talcool-ether,  repris  par  I'eau  et  dialysd  jusqu'4  Elimination  complete 
des  peptones  et  des  sels,  Les  substances  coUoIdes  qui  restent  sur  le  dialyseur 
sont  fmalenient  pr^cipit^s  une  demi&re  fois  par  I'al cool-Ether  et  dessEchEea 
dans  le  vide, 

Aucun  cbauffj^e  et  aucun  traitement  chimique  autre  que  les  prEeipita- 
tions  par  TalcooWther  ne  viennent  ainsi  modifier  la  substance  active  et  oelle- 
ci  peut  alors  etre  titrA?  par  comparaison  avec  les  autres  tuberculines  et  avec 
une  grando  precision,  gr^ce  k  la  niEthode  d'inoculation  directe  dans  le  cerveau 
du  cobaye  sain^  pr6conis6e  d^jk  par  von  Lin^lsbeim.  On  constate  ainai 
que  .0008  dixi^mes  de  milUgr,  de  cette  tuberculine  CL  suffisent  k  tuer  le 
cobaye  sfiin^  tandis  quil  faut  au  moins  dix  fois  pluB  du  pr^cipitE  alcoolique 
de  Tancienne  tuberculine  de  Koch,  soit  0  gr.  ,008  pour  obtenir  le  mSme 
rEsultat. 

Cette  tuberculine  CL  est  tr^bien  supports  par  1^  tnalades  tuberculeux. 
Lea  m6decins  qui  Pont  expEriment^e,  soit  dans  les  h6pitaux,  soit  dans  lea 
sanatoriun33,  suivant  mes  indications,  en  ont  obtenu  d'excellents  effets.  Pas 
plus  que  les  autres  tuberculines  elle  ne  gu^rit  la  tuberculose,  mais  elle  retard© 
manifestement  revolution  de  celle-ci  et  conf^re  k  Torganisme  une  resistance 
Evidente  k  Tinf action. 

Pour  en  obtenir  les  meilleurs  r^sultats,  on  doit  remployer  k  doses  tr^ 
faibles  d*abord,  k  partir  de  1  railii^me  de  milligramme,  et  on  augment 
graduellement  par  fractions  de  1  It  3  milli^mes,  centi^mes  et  dixi^mes  de 
milligramme,  en  espa^ant  les  injections  k  Lnten^alles  de  10  II  12  jours,  afin 
d'^viter  rigoureusement  toute  reaction  thermique  supdrieure  k  un  demi- 
degr£  centigrade,  et  en  s'attachant  k  maintenir  1 'index  opsonique  eonstam- 
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ment  plus  i\ev6  ou  ^gal  k  ce  qu'il  ^tiut  lors  de  rinjection  pr^c4dente.  La 
mesure  de  Tindex  opsonique  des  malades  permet  en  eflet,  comme  I'a  montr^ 
Wright,  de  suivre  exactement  revolution  ascendaute  du  processus  de 
defense  de  rorganisme. 

L'etude  experiment aJe  de  la  tuberculine  pr^paree  comme  je  I'ai  indiqu€ 
ci-dessus  montre  que  cette  substance  posskie  in  vitro  une  affinitfi  e^identc 
pour  les  lipoTdes  (probablement  identifiables  ii  la  I6citbme)  que  renferment 
presque  constamment  les  serums  d'hommes  et  de  bovid^  tuberculeux.  J'ai 
expoei  dans  d'autres  travaux  Timportance  de  cette  reaction  qu*on  peut  ddceler 
gr&ee  k  Tactivation  du  venin  de  cobra  par  la*  l^cithine  libre  des  semiiis,  11  est 
done  tout  k  fait  indique  de  Tutiliser,  non  seulement  pour  le  diagnostic  des 
differentes  formes  de  tuberculose,  mais  aussi  pour  la  determination  de  I'affi- 
nlte  du  serum  d^  malades  k  regard  des  produita  de  secretion  du  bacille 
tnberculeux. 

Bon  emploi  methodique  permettrait  certainement  aux  clinicieiiB  de  se 
rendre  un  compte  exact  des  efTets  de  la  medication  tuberculiniquej  ce  qui 
leur  etait  fort  difficile  ou  meme  impossible  jusqu*^  ces  demiers  temps. 


Tuberculins  and  the  Measure  of  Their  Activity, — (Calmettb.) 
Since  Robert  Koch  prepared  his  first  tuberculin^  efforts  have  been 
made  by  means  of  various  processes  to  obtain  a  purer  and  more  active 
substance,    Koch's  old  tuberculin  unfortunately  containsi  besides  the 
secretory  producis  of  the  tubercle  baeilli,  a  large  quantity  of  foreign 
substances  which  are  capable  of  producing  a  temporary  rise  of  temper- 
ature when  injected  in  non-tubereuloos  subjects,  and  thus  masking  the 
effects  due  to  the  tuberculin  itself*    Before  long  Koch  himself  tried  to 
overcame  this  defect  by  advising  the  use  of  the  tuberculins  TO  and  TR 
obtained  by  mechanically  crushing  the  dried  bacilli  and  then  separating 
by  means  of  slightly  alkaline  water  the  soluble  and  iuBoluble  products. 
Other  authors,  by  means  of  various  chemical  products^  isolated  from  the 
cultures  a  variety  of  substances  which  are  quite  different  from  the  old 
tubercuUn  and  do  not  appear  to  possess  the  same  physiological  and  thera- 
peutical properties.     In  order  to  preserve  as  far  as  possible  the  secretory 
products  of  the  bacilli,  Denys  and  Buden  confined  themselves  to  cultures 
filtered  through  a  Chamberland,  while  Maragliano  and  von  Ruck  prefer- 
ably employed  a  simple  aqueous  extract  of  bacilli  without  glycerin, 
heee  various  attempts  all  tend  to  show  a  great  desire  on  the  part  of 
Lthologists  and  clinicians  to  obtain  a  product  w^hich  would  possess  all 
^  advantages  of  Koch's  old  tuberculin  without  producing  the  disturb- 
^  effects  due  to  the  large  number  of  impurities  which  it  contains, 
*C.  R.  Acaddmie  des  sciences,  30  mara  et  25  mai,  1908. 
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After  numeiiouB  experiments  I  finally  prepared  an  active  and  relatively 
pure  tubercuim  cdled  tuberculin  CL,  which  can  be  introduced  intraven- 
ously into  the  body  of  a  healthy  animal  in  large  doses  without  produc» 
ing  any  elevation  of  temperature.  As  much  aa  50  eentigrams  may  be 
injected  into  the  jugular  vein  of  a  healthy  animal  of  the  bovine  species 
without  producing  any  reaction;  on  the  other  hand,  if  the  same  injection 
is  repeated  three  times^  at  intervals  of  six  to  ten  days,  the  animai  is 
observed,  in  from  five  to  twelve  hours  after  the  third  injection,  to  react 
by  a  rise  of  1,S  to  2.5  degrees  of  temperature,  just  aa  if  it  were  tuber- 
culous; and  what  is  more  interesting,  the  animal  acquires  a  high  degree 
of  resistance  te  artificial  tuberculous  infections.  The  intravenous  in- 
jection of  a  dose  of  virulent  bovine  tubercle  bacilli  (sufficient  to  produce 
aa  acute  fatal  miliary  tuberculosis  in  control  animals)  merely  produces 
a  chronic  and  slowly  progressing  tuberculosis.  This  tuberculin  is  ob- 
tained by  centrifugating  in  vacuo,  and  at  a  lower  temperature,  entire  cul- 
tures of  the  bovine  bacillus.  The  product  is  then  filtered,  precipitated 
three  times  with  alcohol  and  ether,  redissolved  in  water,  and  dialyzed 
until  all  the  precipitants  and  salts  have  been  completely  eliminated. 
The  colloid  substances  which  remain  on  the  dialyzer  are  then  precipitated 
OBoe  more  with  alcohol  and  ether  and  dried  in  vacuo.  Hence  the  active 
substance  is  not  modified  by  heat  or  any  chemical  treatment  except 
precipitation  with  alcohol  and  ether,  and  its  activity  can  then  be  deter^ 
mined  by  comparing  it  with  the  other  tuberculins,  or  with  a  high  degree 
of  accuracy,  by  the  method  of  direct  inoculation  into  the  brain  of  a 
healthy  guinearpig.  It  is  thus  found  that  0.0008  milligram  of  this 
tuberculin  CL  suffices  to  kill  a  healthy  guinea-pig,  whereas  almost  ten 
times  as  much  of  the  alcoholic  precipitate  of  Koch's  old  tuberculin,  or 
0.008  gm.,  is  required  to  produce  the  same  result.  This  tuberculin  CL 
is  very  well  borne  by  tuberculous  patients.  Physicians  who  have  ex- 
perimented with  it  according  to  my  directions  have  obtained  excellent 
results.  It  does  not  cure  tuberculosb  any  more  than  any  other  tuber- 
culin, but  it  e\idently  delays  the  progress  of  the  disease  and  endo^^^  the 
organism  with  resistance  to  the  infection. 

In  order  to  obtain  the  best  results  with  tuberculin  CL  very  small 
doseSf  loVo  milligram,  should  be  employed  at  first,  and  the  dose  gradu- 
ally increased  by  fractions  of  one  to  three  thousandths,  hundredths, 
and  tentlis  of  a  milligram — administering  the  injections  at  intervals  of 
ten  te  twelve  days,  in  order  to  avoid  a  reaction  of  more  than  one- 
half  degree  Centigrade*  At  the  same  time  an  effort  should  be  made 
to  maintain  a  constant  increase  of  the  opsonic  index  over  the  index  of 
the  previous  injection,  or  at  least  to  maintain  it  at  the  same  level.  By 
measuring  the  patient's  opsonic  index  it  is  possible,  aa  Wright  has 
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showiii  to  follow  accurately  the  gradual  rise  of  the  dtfensive  processes 
of  the  organism. 

An  experimental  study  of  tuberculin  prepared  accordmg  to  the  above 
directions  shows  that  the  substance  in  vitro  possesses  an  affinity  for 
the  lipoids  (probably  identical  with  lecithin),  which  are  almost  con- 
stantly contained  in  the  serum  of  tuberculous  human  beings  and  cattle. 
Elsewhere  I  have  shown  the  importance  of  this  reaction,  which  can  be 
demonstrated  by  utilizing  the  fact  that  cobra-venom  is  rendered  active 
by  the  free  lecithin  of  sera;  hence  the  tuberculin  is  clearly  indicated  not 
only  for  the  diagnosis  of  the  different  forms  of  tuberculosis,  but  also 
for  determining  the  affinity  of  the  patient's  serum  for  the  secretory 
products  of  the  tubercle  bacilli. 

Its  systematic  employment  enables  the  clinician  to  observe  the  effects 
of  tuberculin  medication  accurately — a  thing  which  until  recently  has 
been  exceedingly  difficult  or  impossible. 


THE  TREATMENT  OF  PULMONARY  TUBERCULOSIS 
WITH  TUBERCULINUM  PURUM, 

By  Db.  J.  Gabrilowitch, 

FhyikimQ-in-Chier  tt  th*  Imperial  Sumtoriiim  at  Eatilft,  Flnlvul^ 


Tuberculinum  purum  contains  in  full  measure  the  active  principles 
of  Koch's  old  tuberculin.     It  is  prepared  from  cultures  of  tubercle  bacilli 
of  the  human  variety,  but  m  so  altered  by  means  of  chemical  reagents 
that,  when  used  subcutaoeously,  it  produces  no  general  reaction.    This 
tuberculin  can  be  used  in  large  and  rapidly  increasing  doses,  both  m 
children  and  adults.    It  acts  upon  the  lung  itself,  aa  shown  by  the  fact 
that  it  causes  the  catarrhal  symptoms  to  disappear,  and  the  lung  may  be 
said  to  *'dry  out"  under  its  influence.     In  cases  with  circumscribed  pul- 
monary lesions,  from  16  to  20  injections  were  found  sufficient;  In  cases 
in  which  larger  areas  of  lung  were  involved,  or  in  which  an  entire  lobe 
was  affected,  or  in  cases  with  disseminated  foci,  from  50  to  60  injections 
have  been  found  necessary. 
The  process  of  repair  under  the  influence  of  tubercuHuum  purum  may  be 
clearly  followed  clinically.    Often  one  gains  the  impression  that  a  tem- 
\  porary  aggravation  of  the  local  process  takes  place  at  first.    The  catarrhal 
symptoms  become  more  pronounced  aud  the  number  of  baciUi  increases 
in  the  expectoration.    The  diminished  or  roughened  respiratory  murmur 
becomes  bronchial  in  character;    the  bronchial  breathing  becomes  am- 
phoric.    But  these  symptoms  disappear  rapidly,  and  the  lung  grows  clear. 
During  the  treatment  the  general  condition  of  the  patient  remains  always 
good;  there  is  no  loss  of  weight,  and  the  temperature  falls  to  normal. 

Tulierculinum  purum  can  also  be  used  in  cases  of  acute  or  subacute 
tuberculosis.  Tuberculinum  purum  is  not  contraindicated  in  the  pres- 
ence of  complications  in  organs  other  than  the  lungs.  The  most  favorable 
results  have  b^n  in  chronic,  uncomplicated  cases.  The  use  of  the  remedy 
18  not  followed  by  unpleasant  subjective  or  objective  symptoms* 

One-third  of  the  25  cases  treated  by  the  author  with  tuberciilinum 
purum  belonged  to  the  severe  types  of  cases,  and  only  12  per  cent,  could  be 
classed  as  mild  cases. 

The  tubercle  bacilli  disappeared  from  the  expectorations  in  59  per  cent, 
of  the  cases;  the  bacilli  dioiinished  considerably  in  number  in  31  per  cent. 
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The  catarrhal  symptoms  in  the  lungs  disappeared  in  75  per  cent-,  and  were 
lesaened  in  25  per  cent*  The  temperature  became  normal  during  treatment 
in  31  per  cent.,  and  at  the  completion  of  treatment  in  62  per  cent. 

The  number  of  iniections  was  20  in  80  per  cent,  of  the  cases.  The  dura- 
tion of  treatment  was  from  forty  to  sixty  days.  The  initial  dose  was  almost 
uniformly  0.01  milligram,  while  the  terminal  dose  was  from  100  to  200 
milligrams. 

The  patients  gained  in  weight  in  96  per  cent,  of  the  cases,  the  gain  ranging 
from  1  to  6  kilos.  As  a  diagnostic  measure,  tubercuUnum  purum  may  be 
used  in  doses  of  0.5  milligram.  In  undiluted  form  it  produces  von  Pirquet's 
cutaneous  reaction  in  the  presence  of  tuberculosis. 


Tratamiento  por  Medio  del  Tuberculinum  Purum,— (Gabrilowitch*) 

El  tuberculinum  purum  contiene  en  un  todo  los  principios  actives 
que  se  encuentran  en  la  antigua  tuberculina  de  Koch,  Esta  preparado 
de  cultivos  de  bacilos  tuberculoses  de  la  variedad  humana.  En  caso  de 
lesiones  pulmonaras  circunseritas,  se  vi6  que  eran  suficientes  de  16  d  20 
inyecciones;  en  casos  en  que  estaban  comprometidas  porciones  mayores 
del  pulm6n,  6  cuando  se  trataba  de  estar  afectado  todo  un  16bulo,  6  bien 
en  easos  de  focoa  diseminados,  se  ha  visto  que  eran  necesariaa  de  50  d  60 
in3recciones.  El  proceso  de  restauracidn  bajo  la  influencia  del  tuberculinum 
purum,  puede  a^uirse  cllnicamente.  Con  frecuencia  se  produce  en  el  animo 
la  impresi6D  de  que  lo  primero  que  ocurre  es  una  agravacidn  temporal  del 
proceso  local.  Los  slntomaa  catarrales  se  hacen  mas  pronunciadosj  y  en  la 
expectoraci6n  aumenta  el  niimero  de  bacilos.  Pero  estos  sfntoma^  desapa- 
recen  con  la  misma  rapidez  que  se  producen  y  el  pulm6n  se  va  despejando. 
Durante  el  tratamiento,  el  estado  general  del  paciente  es  siempre  satisfac- 
torio;  tio  hay  p^rdida  de  peso  y  la  temperatura  desciende  hasta  la  normal. 
El  autor  da  usado  el  tuberculinum  purum  tanto  en  el  Sanatorio  como  en 
la  prdctica  particular  de  su  profesi6n,  y  siempre  ha  dado  buenos  resultados. 
De  los  25  casos  tratados  por  el  autor  con  tuberculinum  purum,  una 
tercera  parte  pertenecfan  4  casos  tipicos  graves  y  s61o  el  12%  podlan  con- 
siderarse  como  casos  sin  importancia.  La  dosis  primera  fu4  casi  con  una 
uniformidad  de  0,01  tniligramoa,  mientras  que  la  dosis  final  fu^  de  100  d 
200  mUigramos,  Los  pacientes  aumentaron  de  peso  en  el  96%  de  los 
casoS;  llegando  d  ser  este  aumento  de  1  d  6  kilos.  La  gran  ventaja  del 
tubercuUnum  purum  radica  en  el  hecho  de  que  puede  usarse  con  faciUdad 
en  el  ejercicio  particular  de  la  profesi6n,  porque  no  hay  que  temer  con  el 
tm  senates  de  reaccidn  inesperadas. 


EUPYREXIA. 
By  Camilo  Calleja,  M.D,, 

Miwlrid, 


The  aim  of  this  clioical  study  is  to  increade  our  knowledge,  as  yet  slight, 
regarding  pretuberculosis,  with  which  natural  immunity  comes  into  such 
close  relation. 

I  call  this  pretuberculous  fever  *'eupyrexia/*  this  word  meatiing  good 
fever,  by  antonomaaia,  that  is,  the  beat  of  all  fevers,  a  disease  almost  exclu- 
sively belonging  to  youth  and  children.  The  inquiry  into  this  affection  is 
very  interesting^  since  it  gives  us  a  clear  account  of  the  generation  of  tubei^ 
eulosis,  and  also  because  it  is  the  base  upon  which  we  establish  the  scientific 
principles  regarding  the  prophylaxis  of  this  disease. 

This  is  an  infection  in  which  we  must  con^der  accurately  the  two  factors: 
the  internal,  that  is,  the  state  of  the  constitutive  cells  of  the  body,  and  the 
external,  the  medium  in  which  the  cells  live.  In  regard  to  the  eupyrexia, 
the  two  factoid  are:  (1)  a  deficiency  of  the  constitutive  oxygen  of  the  cells  of 
the  body;  this  deficiency  I  denominate  hypoxygenia;  and  (2)  a  superabund- 
ant proliferation  in  the  body  of  the  saprophytic  tuberculous  bacteria,  which 
I  call  Ferran's  bacilli, 

Hypoxygenia,  that  is,  the  lack  of  reoxygenation  in  the  organism,  may  be 
either  primarj^  or  secondary.  Priroarj^  hypoxygenia  is  a  general  asthenia  due 
to  imperfect  breathing  and  an  insufficient  intake  of  oxygen,  so  that  there  is 
an  imperfect  compensation  of  the  oxygen  we  constantly  lose*  Secondary 
hypoxygenia  may  be  either  general  or  local;  the  former  is  at  times  caused  by 
chronic  infections  like  lues,  or  chronic  intoxications  Uke  alcoholism,  some- 
times by  primaiy  anemia  resulting  from  poor  alimentation;  and  also  it  may 
be  produced  by  a  dyscrasia,  especially  when  the  individuals  are  narrow- 
chested  (dolichosomatous).  Local  hypoxygenia  may  be  produced  by  trau- 
matism and  also  by  an  idiosyncrasy;  this  is  generally  inherited  from  ancestors 
suffering  from  sclerotic  diseases,  among  which  nicotinism^  besides  the  disease 
before  mentioned,  is  one  of  the  most  important.  In  secondary  h>TM>xj^genia, 
the  want  of  oxygen  in  the  system  is  the  result  of  the  tissues  having  lost  ^me 
of  their  power  of  reoxygenation  on  account  of  their  presclerolic  state.  Com- 
plex hypoxygenia  is  that  in  which  the  primary  and  secondary  forms  are 
combined  in  the  same  subject, 

SufferetB  from  chronic  h3rpoxygenia  are  predisposed  to  pretuberculous 
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ffxaaed  wsa  Kodi  5  bociffi  vaA  Tiee  tcesL    Brwipft  ther  < 
ocdbckct  tofcovaioQi  procoBeBL    A§  Kodi  s  faaciDi 
mdtt  ^im:  yaAAn^gai  daoeiorm  pbeacxpoaBd  to  airadDd; 
F€rnttfbttcIE«eilin(a^ci«i»liCfe,lotlieaeweiiiiBtii 
4f  peec^iLief  cukcH  Aod  «wiBW|uefitl]r  of  cupy  rcada^ 

Otee  Fcrnyi'i  faadDi  imnHle  the  tnoes  ther  piodupc  u  i 
Bg  >g  mfegtioii^  g  a  real  tecnnrfjtino  f and  ^ 
as  if  flezKraSr  beieined;.  Tbe  pretabercakxis  infiectioa  bepas  br 
atencdrjos;  then^  if  the  sdzzmlos  of  Femn's  genis  coiitmue&  1 
dgftgrmiaed;  afterwarl  the  eoogestioii.  iitstfad  of  remaining  locaL  mar  be- 
€fjizM&  jBUMcaL  and  pretobercukxis  fe%(ei  or  eapyrexia  is  pradoccdL  In  adcK- 
tirm  to  this  the  local  ptoceag  ma j  adranee  farther,  derekping  into  an  i^- 
fhff^Tn  ftf/>fy  procMiy  and  later  on  ^>eqal  granohtjong — vUchlcalcoplnmta 
^tftikt  »,  griod  growth; — maj  be  formed.  To  sum  up,  thne  are  fire  dLgiUis 
</  (^retaberealoas  affectiotis:  neoroaesy  hipeiemias^  Cereis.. : 
and  grannhriona.  Moreover,  there  are  eomplex  pretdberraloiB 
in  widiA  two  or  more  of  the  elemental  ooes^  which  I  haTe  jost  i 
onfted.  To  tmderstand  what  is  pretobercolcns,  and  the  place  eaphjmia  has 
in  the  pnoceas,  we  hare  to  eoasder  that  the  fire  cfiffeient  affectioos  we  hare 
mestiofied  are  fike  five  correlative  degrees  of  the  same  imxeaBv  and  thai 
everr  one  of  the  firrt  foar  pretuberraloas  affections  may  either  present  or 
core  the  following  ones.  Thatisto3a7,pretaberailousneiiroses«hTpeTemia3» 
fefnergy  and  htflammationa  maj  be  preventive  proeeases  of  the  pretuber- 
caloas  gninnhtiopgy  and  maj  be  their  curative  process  once  they  have  i^ 
peared.  For  this  reason  the  first  four  pietuberculoos  affections  I  caD 
''antiphjmias^^;  the  eupyreiJa  being  an  antiphjrmic  fever  capable  of  pre- 
ventizig  or  of  curing  pretubereuloos  granulations^  and  even  phvmatoab  reaDj 
tuberetilotis,  that  is,  having  already  Koch's  bacillL  Again.  Ferran^s  baciffi, 
by  proToidng  pretubereulosis,  are  usually  the  natural  cure  for  hypoxTgefiia» 
but  in  case  of  the  latter  being  too  intense,  and  the  tissue  being  greatly  de* 
generated,  instead  of  faypoxygenia  being  resolved,  the  process  becomes  tuber- 
culoeis  properly  so  called,  because  the  degennated  tissues  feed  Ferran's 
badffi  with  noxious  products  which  change  than  into  Koch's  bacillL  We 
consider  true  tubereuloos  only  that  condition  in  which  we  find  both  tuber- 
culous tissues  and  Koch's  bacilfi. 

Eupyrexia  is  a  very  important  and  frequent  disease,  especially  in  young 
people,  and  is  manifest  in  differeut  forms,  but  the  principal  may  be  reduced  to 
four:  (1)  Paeudotyphic  eupyrexia,  which  is  the  most  typicaL  Belonging  to 
tUa  variety  are  many  of  the  cases  hithoto  diagnosed  as  intestinal  inf ectioos^ 
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without  specifying  the  cause;  also  matiy  other  fevers  qualified  as  attenimted 
typhoids,  and  a  great  number  of  catarrhs  of  the  digestive  organs  considered 
as  grippal.  (2)  P^udorheumatic  eupyrexia,  to  which  belong  many  of  the 
cases  generally  qualified  as  rheumatic  fevera,  since,  in  my  opinion,  young 
people  who  are  growing  rapidly,  when  they  suffer  from  long  and  irregular 
fever  with  pains  in  their  limbs,  without  noticeable  local  swelling,  generally 
suffer  from  eupyrexia.  (3)  Pseudopneumonic  eupyrexia^  which  is  marked 
by  symptoms  of  congestion  of  the  respiratory  organs,  like  bronchitis,  transi- 
tory pneumonia,  and,  when  it  lasts  long,  sometimes  has  the  appearance  of  an 
incipient  consumption,  (4)  Pseudopaludic  eupyrexia,  to  which  belong  al- 
most all  paroxysmal  fevers  which  are  not  malarial  and  are  neither  septic 
nor  pyemic.  I  will  add  a  few  details  regarding  the  diagnosis  of  the  typical 
or  paeudotyphic  variety,  which  generally  begins  with  one  or  more  ephemeral 
pyrexial  attacks  similar  to  those  produced  by  moderate  malaria;  then  follows 
a  remittent  fever,  increasing  gradually  like  typhoid,  but  the  general  state  of 
the  patient,  even  after  many  weeks,  does  not  present  the  charact-eristic 
symptoms  of  typhoid,  this  being  the  principal  difference,  that  in  euphymia 
the  patients  have  neither  the  appearance  nor  the  feeling  of  being  ill. 

With  this  and  the  antecedents,  we  can  often  reach  a  dififerential  diagnosis; 
but  it  is  not  infrequent  to  see  eases  which  are  not  diagnosed  until  a  long  time 
after  ha^-ing  been  cured,  and  the  diagnosis  is  then  established  by  some  other 
pretuberculous  or  tuberculous  manifestations  presenting  themselves.  Surely, 
before  long,  with  the  advance  of  serum-diagnosis,  with  the  establishment  of 
the  opsonic  index,  and  other  similar  tests,  we  shall  be  able  to  recogni^  pre- 
tuberculosis  from  its  beginning. 

In  pretubercuiosis,  as  in  all  pathological  processes,  we  must  differentiate 
the  bad  effect  of  the  causes  of  the  disease  from  the  good  vital  reaction  of  the 
organism.  Regarding  eupyrexia,  hypoxygenia  is  the  bad  process,  w^hile  the 
fever  or  generaJ  reaction  provoked  by  Ferran's  bacilli  is  the  eubiotic  or  cura- 
tive process.  Unless  this  distinction  be  clearly  underBtood,  one  will  fall 
into  the  error  of  attacking  every  symptom  the  patient  presents;  and  from  the 
failure  of  the  practitioner  to  make  this  dbtinction  arises  the  frequent  abuse  of 
sedative  therapeutics  in  neuroses,  hyperemia,  fever,  inflammation,  and  new 
growths,  although  all  these  are  nothing  but  the  different  degrees  of  the  cura- 
tive process.  Eupyrexia  in  particular  produces  most  beneficial  results* 
Hence  we  must  respect  the  fever,  considering  all  antithermics  contraindicated. 
We  must  further  consider  that,  as  Ferran's  bacilli  are  the  stimulants  of  vital 
reaction  in  pretubercuiosis,  w^e  must  not  attack  such  germs,  because,  then, 
we  unarm  nature  of  her  most  valuable  therapeutical  resource. 

The  only  efficacious  treatment  is  to  combat  hypoxygenia,  our  efforts 
bdng  direct^  specially  to  its  prevention.  The  method  must  be  different 
according  to  whether  the  hjqMjxygenia  is  primary,  secondary,  or  complex, 
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For  aO  a&ke,  pine  jur  is  the  beet  treatment,  bat  tlie  RH^ 
beiiig  more  mMiked  in  primary  hTpaxTgenia. 

Besides  the  chief  iiMiicaikio,  there  are  aame  Tital  ooa.  Eke  those  which 
ariae  from  ooDapee  and  hemorrfaaees,  which  are  to  be  treated  as  in  any  other 
disease.  We  must  saj  the  aame  regarding  the  rqiair  of  loss  of  anbstanee 
and  the  restoration  of  the  strength  of  the  patient;  nerefihdeas  it  is  wed 
to  ad\'i9e  uyt  to  follow  theold  saving,  ''starre  a  fe^er^;  on  the  eontraiy, 
when  the  first  week  of  the  fever  has  passed  (during  which  it  wiD  be 
well  to  restrict  the  diet  somewhat)^  we  must  grre  as  mudi  and  as 
nutritious  food  as  the  patient  can  digest,  so  that  the  cakvies  which  the  iever 
consumes  may  be  made  up.  But  it  often  happens  that  the  digestive  organs 
cannot  do  as  much  woric  as  is  necessary;  then  we  most  prescribe  scMne  pre- 
paraticHis  to  hdp  the  metaboiisn,  so  that  the  bacilli  beeome  leas  virulent  and 
the  sufferer  may  resist  the  disease.  For  this  purpose  we  may  prescribe  the 
phenol  derivatives,  the  arsoiicals,  one  of  the  ocdloidal  forms  of  silver,  and 
organic  preparations  such  as  tuberculin,  always  taking  care  to  use  them  in 
small  doses,  as  in  eapyrexuL  they  merely  produce  a  stimulating  effect  upon 
the  cells. 

We  must  keep  in  mind  that  there  is  not,  nor  ever  wiU  be,  a  specific  against 
eupyrcxia;  that  the  remedies  proposed,  simI  aU  those  that  may  be  recom- 
mended in  the  future,  will  be  no  more  than  palliatives,  and  that  we 
must  only  employ  resources  which  favor  the  vitality  <rf  the  cells,  without 
attacking  Ferran's  bacilli. 

Spain  offers  to  the  pretuberculous  the  most  favorable  climates  to  be 
found  anywhere.  In  summer,  on  heists  like  Panticosa  and  seaside  jdaoes 
like  La  Toga;  and  in  i^inter,  the  mountains  around  Malaga,  Almeria,  and 
Alicante. 

The  definite  prognosis  of  eupyrexia,  that  is,  that  judgment  regarding  the 
results  of  treatment,  confirms,  at  least  for  the  present,  oiur  assertion  as  to 
the  limited  influence  of  the  therapeutical  means  at  oiur  disposal.  The  prog- 
nosis is  uncertain,  since  the  fever  is  seldom  influenced  by  medical  treatment. 
I  do  not  pretend  to  have  done  more  in  attending  eup3rretic  patients  than  to 
increase  their  resisting  powers. 

In  conclusion :  Our  first  aim  in  eupyrexia  must  be  to  prevent  hypoxygenia, 
but  once  this  is  produced,  eupyrexia  is  its  best  natural  or  spontaneous 
curative  process.  Hence  we  must  help  the  development  of  eup3nrexia  in 
those  suffering  from  hypoxygenia,  for  which  pure  air  is  the  best  recourse. 
Whether  he  breathes  or  does  not  breathe  suflicient  pure  air  may  determine 
whether  the  individual  suffers  from  eup)rrexia  or  from  consumption.  Con- 
secjuently,  in  addition  to  the  direct  preventive  influence  of  atmospheric  air, 
recognized  by  all  as  a  means  against  tuberculosis,  we  have  described  here 
another  preventive  effect  which,  although  indirect,  is  of  great  value,  and  is 
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exercised  by  means  of  the  pretuberculous  process  which  I  denominate  eupy- 
rexia.  This  knowledge  regarding  eupyrexia  gives  rise  to  an  optimistic 
conception  of  pretuberculosis,  since,  in  my  opinion,  most  cases  of  pretuber- 
culoeis,  chiefly  the  eupyrexias,  are  substitutive  processes,  which  act  favorably 
on  asthenic  states,  thus  preventing  the  danger  of  cachexia  and  producing 
this  natural  immunity. 


Eupirexis  6  Fiebres  Antifimicas. — (Calleja.) 

I.  Descripcion  cUnica  de  las  Eupirexias:  curso,  duracion  y  terminacion. 
Un  caso  tfpico  de  la  forma  pseudotifoidea,  y  breves  consideraciones  sobre  las 
variedades  pseudo-pneum6nica,  pseudoreum^tica  y  pseudo-paludica. 

II.  Etiologia  de  las  tuberculosis  en  general  y  de  las  Eupirexis  en  partic- 
ular: predisposicion  y  virus. 

III.  Patog^nia  de  las  tuberculosis  en  general,  y  de  las  Eupirexis  en  par- 
ticular 

IV.  Juicios  cllnicos  (latrocritica)  de  las  Eupirexis:  comentarios  del 
diagnostico,  del  pronostico  y  del  tratamiento. 

V.  Conclusion:  proposiciones  recopilando  sumariadamente  las  ideas 
m^  importantes  sobre  las  Eupirexis. 


SECTION  L 
Pathology  and  Bacteriology  (Continued). 


FOURTH  DAY.    AFTERNOON  SESSION 
Thursday  Afternoon,  October  1,  1908. 

PROTEINS    OF   THE    TUBERCLE     BACILLUS.     IMMUNIZING    SUB- 
STANCES.    ENZYMES.     CHEMICAL  STUDIES. 


The  Section  was  called  to  order  by  the  Preaideat,  Dr.  William  H,  Welch, 
at  half-paet  two  o'clock. 


A  STUDY  OF  THE  PROTEINS  OF  THE  TUBERCLE 

BACILLUS, 

By  Victor  C.  Vaughan, 

Aaa  Arbor,  MioMiEaQ. 


The  Organism.— ^The  tubercle  bacillus  with  which  this  work  has  been 
done  is  one  that  has  been  grov^Ti  on  artificial  culture-media  for  many  years, 
and  has  lost  its  \irulejice  for  rabbits  and  guinea-pigs.  This  has  been  re- 
peatedly demonstrated  during  the  past  eight  or  ten  years,  but  in  order  to 
have  renewed  evidence^  we  inoculated  four  rabbits  and  five  guinea-pigs  intra- 
abdominally  with  the  glycerin  beef-tea  culture,  and  these  animals,  having 
been  killed  from  three  to  six  months  after  inoculation,  have  in  no  instance 
diown  evidence  of  infection.  This  bacillus  has  been  grown  on  glycerin 
beef-tea  at  37**  and  harvested  after  one  month. 

The  Cellular  Substance. ^The  growth  is  collected  on  hard  filters  and 
thoroughly  extracted^  first  with  absolute  alcohol  and  then  with  ether,  in 
large  soxhlets.  The  alcoholic  and  ethereal  extracts  contain  fats  and  waxes 
which  will  not  be  diacussed  in  this  paper.  The  cellular  substance  is  then 
nibbed  up  and  passed  through  a  fine-meshed  sieve*  This  forms  a  fine 
powder,  which,  under  the  microscope,  reveals  the  individual  bacilli.  The 
tubercle  protein,  as  thus  obtmned,  takes  the  carbolic  stsun,  but  is  no  longer 
acid-fast. 

228 


THE   PROTEINS   OF  THE  TUBERCLE   BAClVLVB, — VADGHAN* 


229 


Effect  of  the  Cellular  Substance  on  Animals. — M^iy  guinea-pigs 
and  rabbits  have  been  treated  intra-abdominally  with  from  5  to  200  milli* 
grams  of  this  substance,  and  the  following  statements  may  be  made  as  to  the 
results  of  these  injections: 

(1)  In  no  instance  was  death  caused  directly  by  the  injection.  One  pig 
died  six  days  after  reGei\ing  20  milligrams.  There  were  several  caseouE 
nodules  in  the  omentum  and  one  on  the  under  surface  of  the  liver*  Micro- 
scopical examination  showed  that  these  nodules  consisted  of  raassea  of  leu- 
kocj-ies  and  the  debris  of  the  injected  bacilli.  One  pig  that  received  5  milli- 
grams was  found  dead  nine  days  lat^r,  but  careful  search  failed  to  reveal  any 
traces  of  effects  of  the  injection.  Rabbits  and  guinea-pigs  that  received 
from  100  to  200  milligrams  remained  apparently  well  for  months,  and  when 
killed,  generally  showed  nodules  at  the  point  of  injection  and  in  the 
omentum.  It  follows  from  this  that  the  dead  cellular  protein  of  the  tubercle 
bacillus  causes  only  a  local  effect, 

(2)  The  cellular  substance'gives  no  immunity  to  subsequent  inoculations 
with  the  li\'ing  \'irulent  tubercle  bacillus.  At  least  this  is  true  with  the 
material  employed  in  these  experiments.  Six  pigs  that  had  received  single 
intra-abdominal  injections  of  the  cellular  protein,  in  amounts  varying  from 
15  to  200  miiligrams,  were  inoculated  one  month  later  with  a  virulent  culture, 
and  all  developed  tuterculosis  and  died  from  it  within  from  nineteen  to  one 
hundred  days. 

(3)  The  cellular  protein  does,  for  a  time  at  least^  and  in  an  imperfect 
manner,  sensitize  guinea-pigs  to  the  Bacillus  tuberculosis.  This  is  an  in- 
teresting point,  and  the  only  one  which  seems  to  me  to  hold  out  any  hope  of 
finding  in  the  bacillus  or  among  its  split  products  a  substance  that  might  be 
beneficially  employed  in  the  treatment  of  tuberculosis  in  man.  The  follow- 
ing is  an  illustration  of  this  action:  Pig  No.  159,  weight  530  grams,  received, 
December  18,  1906,  25  milligrams  of  the  cellular  protein  intra-abdominally. 
Thirteen  days  later  it  was  given  by  the  same  avenue  a  large  loop  of  the  aviru- 
lent  culture  suspended  in  salt  solution,  The  animal  was  sick  i^lthtn  a  few 
minutes,  manifesting  the  symptoms  of  protein  poisoning.  Within  forty-five 
minutes  the  rectal  temperature  had  fallen  to  96"^  F.,  and  the  next  morning 
the  animal  was  dead.  Autopsy  showed  a  hemorrhagic  peritonitis.  I  infer 
that  the  cellular  protein  sensitized  this  animal,  and  that  the  bacilli  of  the 
culture  were  broken  up  so  rapidly,  and  their  poisonous  constituents  set  free 
so  speedily,  that  the  animal  was  killed*  If  this  interpretation  be  correct, 
there  remains  at  least  the  possibility  that  there  may  be  found  in  the  baciliaiy 
substance  some  constituent  that  may  stimulate  the  cells  of  the  animal  body 
to  split  up  and  destroy  tubercle  bacilli*  The  cellular  protem  itself  sensitizea 
only  locally  and  imperfectly  because  of  its  insolubility. 

The  Peotein  Chahactek  of  the  Cell  Sub3TANCE,— That  the  cellular 
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fiubstance  of  the  tubercle  bacillus  b  a  ^yconucleoprotein  has  been  shown  by 
work  in  my  laborator}^:  (1)  It  gives  all  the  protein  color  reactions;  it  con- 
tains a  carbohydrate;  it  yields  certain  nuclein  bases,  as  xanthin;  it  contains 
j       both  mono-ainino-aeids  and  diamino-aeids.     In  his  studies  of  the  mono- 
amino-acids  my  assistant,  Agnew,  haa  not  only  shown  that  the  cellular  sub- 
I       stance  of  the  tubercle  bacillus  is  a  protein,  or  a  mixture  of  proteins,  but  that 
'       it  is  a  protein  sui  gen^ris^  and  that  it  dilTers  radically  from  the  protein  of  the 

I  colon  bacillus.    This  is  shown  in  the  following  table,  In  which  the  amounts 
of  the  mono-amino-acids  found  in  the  two  are  given; 
4 


Colon  Pmo^KiH, 

Glutamic  acid , , 3.00  per  cent. 

GlycocoE ,.. 0.33    "      " 

Aknin. , ..LOO    "      '' 

Valin,..,...,. 1.60   *'      *' 

Leucin 2.00   "      " 

Phenylalanin. ....,.,...,....  .0.20   "      " 


TuBnacLt  Protmn. 
0.22  per  cent. 
0.00  "  *' 
1.57  "  ** 
5.17  "  " 
2,04  "  '' 
0,50    ''      " 


^ 


Cleavage  of  the  Tubercle  Protein. — When  the  cellular  protein  of 
the  tubercle  bacillus  is  heated  under  a  reflux  condenser  with  from  15  to  25 
tinies  its  weight  of  a  2  per  cent,  solution  of  sodium  hydroxid  in  absolute 
alcohol,  it  is  broken  up  into  a  poisonous  and  a  non-poisonous, or  a  toxophore 
and  a  haptophore,  portion.  The  former  is  soluble  and  the  latter  insoluble 
in  absolute  aJcohoI.  The  baptophore  contains  all  the  phosphonis  and  all  the 
carbohydrate  of  the  original  cellular  proteid.  The  toxophore  consists  largely 
of  mono-amino-acicls  and  diamino-acida,  but  the  identification  of  these  acids 
has  not  yet  been  made.  In  the  haptophore  the  following  mono-amino-acids 
have  been  obtmned  by  Agnew  in  crystalline  form:  leucin,  1.76  per  cent.; 
alanin,  1.10;  valin,0.63;  phenylalanin,  0.46. 

The  Action  of  the  Toxofhore  on  Animals.— This,  like  all  the  similar 
bodies  that  we  ha\^e  obtained  from  bacterial,  vegetable,  and  animal  proteins, 
m  a  respiratory  poison.  It  develops  the  three  stages  of  peripheral  irritation, 
partial  paralysis,  and  terminal  convulsions.  When  ^ven  in  doses  of  100 
milligrams,  it  kills  lx>th  healthy  and  tuberculous  animals  within  an  hour. 
When  ^vcn  to  normal  animals  in  much  smaller  repeated  doses,  it  haa  no 
visible  effect*  In  larger  repeated  doses  in  healthy  animals  it  causes  a  con- 
dition of  chronic  intoxication,  with  loss  in  weight  and  general  marasmus. 
When  given,  even  in  very  small,  repeated  doses  to  tuberculous  animals^  it 
intensifies  the  tubercular  process,  and  in  all  cases  the  treated  animals  die 
before  the  controls*  All  attempts  to  produce  an  antitoxin  with  it  have 
failed. 

The  Action  op  the  IIaptophore  on  Animals.— This  substance  sen- 
iises  animals  to  the  unbroken  cellular  protein  or  to  cither  the  living  or  the 
ead  bacillus.  The  haptophore  sensitizes  much  more  promptly  and  effi- 
:ently  than  the  unbroken  protein,  because  of  its  ready  solubility*    Single 
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doeesof  tlie  haptophore  up  to  500  nuUigrama  have  been  mjected  subcutane- 
ously  in  tuberculous  patients  without  any  appm^nt  ill  effect.  In  some  an 
elevation  of  temperature  of  from  one  to  four  degrees  has,  in  many  instances, 
but  not  invariably,  followed  the  larger  injections.  I  have  used  tubercle 
protein  in  the  treatment  of  about  50  cases  of  pulmonary  tuberculosis,  and 
it  has  been  used  in  a  smaller  number  of  cases  of  surgical  tuberculosis.  The 
results  obtained  in  the  surgical  caaea  were  reported  at  the  last  meeting  of 
the  Michigan  State  Medical  Society  by  Dr.  J*  W.  Vaughan,  in  a  paper  not 
yet  published.  I  first  used  this  preparation  in  1905^  and  although  I  believe 
it  to  be  preferable  to  any  form  of  tuberculin,  I  am  con\inced  that,  like  tuber- 
culin, it  is  capable  of  doing  harm.  I  am  now  using  doses  of  from  1  to  10 
milligrams  at  intervals  of  from  one  to  two  weeks.  That  these  doses  do  pro- 
foundly affect  the  body  is  shown  by  the  fact  that  if,  after  they  have  been 
continued  for  some  weeks,  the  interval  between  two  injections  be  m- 
L-reased  to  six  weeks  or  longer,  the  next  injection  is  likely  to  be  followed 
by  those  alarming  symptoms  which  we  now  regard  as  characteristic  of  the 
so-called  serum  disease.  In  other  words,  the  haptophore  of  the  tubercle 
protein  sensitizes  the  human  body,  as  well  as  the  guinea-pig.  Whether  the 
injections  should  be  continued  in  greatly  reduced  doses  after  this  condition  of 
sensitization  has  been  reached  or  not  I  am  not  sure,  but  my  experience  leads 
me  to  believe  that  it  should. 

The  haptophore  of  the  tubercle  protein  as  it  has  been  prepared  in  my 
laboratory  is  tuberculin,  or  the  tubercle  protein  with  its  poisonous  group  re- 
moved; at  least  this  is  my  conception  of  it.  It  seems  to  me  that  recent 
studies  on  protein  susceptibility  and  immunity,  incorrectly  designated  as 
anaphylaxis,  furnish  some  suggestive  information  concerning  the  genesis  of 
tuberculosis.  The  tubercle  bacillus  is  a  Ii\ing  protein  which,  for  countless 
generations,  has  infected  man.  Practically  it  has  become  an  obligate  para- 
site. Although  it  may  retain  its  vitality  when  ejected  from  the  animal 
body,  under  natural  conditions  it  does  not  multiply  until  it  finds  lodgment 
in  another  host.  Like  all  obligate  p^asites,  it  grows  slowly  in  the  host,  be- 
cause  its  continued  existence  is  dependent  upon  the  life  of  the  host.  It 
protects  itself  against  the  cells  of  the  body  and  their  proteolytic  enzymes 
by  coating  itself,  as  it  were,  in  fats  and  waxes.  The  bacilli  that  die  in  the 
tubercular  nidus  in  the  host  undergp  autolytic  cleavage  slowly,  and  the 
extent  to  which  the  body-cells  are  sensitized  is  at  first  quite  limited*  Sen- 
sitization to  or  against  the  tubercle  protein  is  accomplished  in  the  same  way 
as  the  body-cells  are  sensitbed  to  or  against  any  other  foreign  protein,  such 
as  egg-whitCj  blood-serum,  edestin,  or  zein.  Before  a  body-cell  can  be  sen- 
sitized to  the  tubercle  protein  or  any  other  protein,  that  protein  or  its 
haptophore  group  must  be  brought  into  contact  with  the  body-cell  in  soluble 
form.    The  result  of  bringing  the  haptophore  group  of  the  tubercle  protein 


232  SIXTH  INTERNATIONAL  CONGRESS  ON  TUBEBCULOSia 

into  contact  with  body-cells  ia  the  development,  in  the  body-oells,  of  a 
specific  proteolytic  fennent  which  splits  up  the  tubercle  protdn,  whether 
it  be  living  or  dead,  whether  it  be  an  organized  cell  in  the  form  of  a  tubercle 
bacillus  or  a  solution  of  the  tubercle  protein  in  the  form  of  tuberculin. 
It  seems  to  me  that  the  modvs  operandi  of  a  solution  of  the  tubercle  protein 
on  tissue-cells  is  nicely  illustrated  by  the  Calmette  reaction  as  applied  to  the 
eye  of  a  non-tubercular  individual.  When  tuberculin,  which  is  essentially 
a  solution  of  tubercle  protein,  is  applied  to  the  eye  of  such  a  person  for  the 
first  time  there  is  no  visible  effect,  just  as  there  is  no  visible  or  otherwise 
recognizable  effect  from  the  first  injection  of  egg-white,  blood-serum,  or  any 
other  soluble  foreign  protein  subcutaneously,  intra-abdominally,  or  intra- 
venously into  a  guinea-pig  or  a  child.  But  when  a  second  instillation  of 
tuberculin  is  made  into  the  same  eye  of  the  non-tubercular  person  after  the 
proper  time  interval,  there  is  a  more  or  less  prompt  or  violent  reaction,  just 
as  happens  when  the  second  injection  of  a  like  foreign  proteid  solution  is 
made  into  the  guinea-pig  or  the  child.  The  first  instillation  into  the  eye  of 
the  healthy  individual  has  developed  in  the  tissue-cells  with  which  it  has 
come  in  contact  a  specific  proteol3rtic  ferment,  which  digests  or  splits  up 
the  tubercle  proteid.  The  same  thing  is  seen  after  the  injection  of  tuberculin 
or  its  haptophore  group  into  an  individual  who  has  a  localized  tubercular 
focus,  such  as  a  tubercular  joint  or  lupus.  The  tissue-cells  about  the  tuber- 
cular focus  have  already  been  sensitized  by  the  autolytic  products  originat- 
ing in  the  disintegrating  bacilli,  and  the  injection  causes  a  local  reaction 
which  consists  in  the  liberation  of  the  proteolytic  ferment  stored  in  these 
colls,  with  the  digestion  or  splitting  up  of  the  tubercle  protein,  whether  it  be 
doad  or  alive,  organized  or  unorganized,  within  its  range.  When  tuberculin 
18  injoctoil,  this  specific  enzyme  stored  in  the  sensitized  cells  is  in  part,  at 
lt>«#t»  wnsumeil  in  breaking  up  the  tubercle  protein  injected,  and  there  b 
i\t\l>'  »  l>art  of  it  left  to  split  up  and  destroy  the  tubercle  bacilli  that  con- 
^tituto  tho  infection.  When  the  haptophore  only  is  injected,  the  entire 
vW*itr\iotiw  force  of  the  enzyme  falls  upon  the  infection.  When  tuberculin 
itjt  itvK»ct<Hi.  as  the  profession  has  learned  by  experience,  the  most  benefit  is 
vteriv^l  wUou  Xho  smallest  dose  possible  necessary  to  sensitize  is  employed. 

Itt  avlv^Ui^i  goueral  or  pulmonary  tuberculosis  the  Calmette  reaction 

faifct  UvHU?*  tho  bUKxi  and  possibly  other  fluids  of  the  body  already  carry 

oiw>U|ih  A*lut4^  lul^it^lo  protein  to  keep  all  the  sensitized  cells  exhausted  of 

iliiiik'  f^uK^t»  Jw^  a*  n>|vatotl  injections  of  egg-white  or  other  foreign  pro- 

itfi*k  ;^i  siK»i'^*  tt^tW^^  ittto  a  guinea-pig  are  not  foUowed  by  any  reaction. 

tV  oAi*^^  v^>»  «^N^i  <^^'^  "^  ^^®^  ^^^^^^  ^^  follow  treatment  with  either 

uv^x^uilUft  V*  xU  l^^H^w  is  without  justification.    It  is  as  senseless  as 

%v^  >i  >*^  .M^^K^Wtt  vrf  Iho  whip  or  spur  to  the  horse  dying  or  dead  of 

)^  \^MCW^  ihft^  must  be  evident  from  the  foregoing  it  has 
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seemed  to  me  that  tbe  Calmette  reaction  is  of  marked  prognostic,  as  weU  as 
of  diagnostic,  value. 

I  may  say  that  cell  sensitization,  as  I  understand  it,  easUy  and  satis- 
factorily e3cplains  the  fact  that  some  non- tubercular  individuals  respond  t43 
the  Calmette  test.  With  the  eye  exposed  to  dust^  as  it  is,  both  in  and  out  of 
doors,  and  with  other  possible  sources  of  local  contamination  with  living  or 
dead  tubercle  bacilli,  and  their  disintegration  products,  it  is  not  strange  that 
local  sensitization  of  the  coajuuctiva  may  occasionally  result  most  fre- 
quently in  the  consumptive  himself,  \qs^  frequently  in  those  associated  with 
consumptives,  and  least  frequently  in  others. 

Recent  studies  in  protein  sensitization  and  the  demonstration  of  the 
presence  of  a  poisonous  group  in  the  protein  molecule,  with  the  study  of  the 
effect  of  this  group  on  animals,  have  done  much,  as  I  interpret  these  studies, 
to  clear  up  the  problem  of  the  genesis  of  tuberculosis,  and  for  the  first  time 
I  am  able  to  explain,  in  a  way  satisfactxjry  to  mj^^If  at  least,  the  effect  of 
tuhercuhn  in  both  the  healthy  and  the  tubercular  animal.  In  the  treatment 
of  tuberculosis  I  prefer  to  employ  the  non-poisonous  sensitizing  or  hapto- 
phore  group  of  the  tubercle  protein  molecule,  for  reasons  already  made  plain, 
but  I  think  that  the  modus  operandi  is  in  essence  the  same  whether  the  un- 
broken molecule  or  its  sensitizing  part  be  used,  just  as  one  may  sensitize  a 
guinea-pig  to  egg-white  with  either  the  unbroken  protein  or  its  non-poison- 
ous portion.  However,  while  some  light  has  been  thrown  upon  the  genesis 
and  nature  of  tuberculosis,  the  problem  is  still  far  from  complete  solution* 
The  size  of  the  sensitizing  dose  in  the  treatment  of  the  disease,  in  order  to 
get  the  best  result^s,  is  still  undecided.  Certainly  when  tuberculin  is  used  the 
dose  must  be  the  smallest  possible  necessary  to  sensitize.  It  is  also  certain 
that  when  the  tissue-cells  have  reached  the  stage  of  exhaustion  or  the  body 
baa  been  placed  in  the  negative  phase^  the  employment  of  any  derivative 
of  the  tubercle  bacillus  in  the  treatment  of  the  disease  is  without  warrant, 
at  present  at  least.  Furthermore,  it  has  been  frequently  demonstrated,  both 
in  animal  experimentation  and  in  the  treatment  of  the  disease  in  man,  that 
this  negative  phase  in  which  the  body  is  absolutely  without  resistance  to  the 
bacillus  can  l>e  induceci  by  overtreatment  with  tuberculin.  The  same  help- 
less condition  can  be  established  by  the  employment  of  large  doses  of  t.he 
haptophore,  especially  when  administered  at  short  intervals.  The  time 
interval  between  doses  is  possibly  of  even  greater  importance  than  the  size 
of  the  dose*  Time  is  required  for  exhausted  cells  to  recover  their  function. 
The  guinea-pig  that  has  received  one  injection  of  egg-white  is  in  a  negative 
phase  for  about  ten  days,  and  if,  after  that  time,  the  animal  is  given  a  second 
non-fatal  dose  of  the  same  protein,  a  longer,  but  as  yet  undetermined,  period 
must  elapse  before  the  animal  passes  into  the  positive  or  active  phase  again. 
These  intervals,  necessary  for  the  development  of  an  active  phase,  apparently 
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differ  with  the  protein  employed  and  the  animal  subjected  to  the  treatment, 
and  with  the  tubercle  protein  they  have  not  been  determined  in  either  the 
ejtperimental  animal  or  in  man< 


La  Qulmica  del  Bacllo  de  la  Tuberculosis.— (Vaughan,) 

El  bacilo  de  la  tuberculosis  ha  sido  cultivado  en  grandes  cantidades  j 
despu^s  de  descmbara^arlo  de  la  grasa,  oern  y  ottBS  subBtancias  solubles 
en  el  alcohol  y  el  6ter,  las  partes  t6xicas  y  no  t6xicas  de  ^ste  son  separadas 
por  medio  de  una  sfjlucioTi  alc^holica  alcalina.  Los  productos  toxicos  matan 
a  Ids  animales  en  pocos  minutos  en  la  dosja  de  75  a  100  miHgramos.  Los  produc- 
tos no  toxicos  hace  a  los  animales  sensibtes  a  la  tuberculosis,  mas  esta  careee 
de  la  acci6n  vencnosa.  Los  productos  no  t6xicos  han  sido  usados  y  aun  se 
usan  en  el  tratamiento  de  la  tuberculosis  en  el  hombre,  sinembargo  no  es 
tiempo  todftvfa  de  decir  si  esta  es  superior  6  no  a  la  tuberculina  de  Koch. 


La  Chimie  du  Bacille  de  la  Tuberculose*^(VAUGHAN,) 

Le  bacille  tie  la  tuberculose  a  4iA  produit  en  grande  quantity,  et,  aprte 
avoir  6i4  d^barass^  des  matidres  grasses,  de  la  cire  ct  d'autres  substance 
solubles  dans  FakyDol  et  dans  Tether,  il  est  divis^  par  une  solution  al- 
coolique  d'alcali  en  poison  et  en  une  partie  ne  contenant  pas  de  poison. 
La  portion  qui  contient  le  poisoo  tue  les  animaux  en  queEques  minutes,  quand 
on  le  donne  en  doses  de  75  4  100  mg.  La  portion  qui  ne  contient  pas  le 
poison  predispose  les  ammaux  au  bacille  tuberculeux,  mais  n'a  pas  d'action 
virulente*  La  portion  qui  ne  contient  pas  de  poison  a  ^t^  employ^  et 
est  employee  dans  le  traitenient  de  la  tuI>erculo8e  chez  Tbomme*  Toute- 
fois  il  est  encore  trop  t-dt  pour  4tablir  si  elle  est  priSKrable  ou  non  k  I'an- 
cienne  tuberculine  pour  ce  traitement. 


Chemisches  Verhalten  des  TuberkelbaciUus.— (Vauohan.) 

Der  Tuberkelbacillns  vnxnle  in  grosser  QuantitSt  kultivirt,  und  nach 
dessen  Befreiung  von  Fetten,  wachsartigen  und  anderen  in  Alkohol  und 
Ather  Idsbaren  BestandteUen,  durch  eine  alkoholische  Losung  eines  Alkalis 
in  einen  giftigen  und  einen  nichtgiftigen  Teil  zersetzt.  Der  giftige  Teil  totfit 
Tiere  im  Verlaufe  einiger  Minuten.  wenn  er  in  der  Dose  von  75  bis  100  Milli- 
gram gegeben  wird,  Der  nichtgiftige  Teil  macht  die  Tiere  fiir  den  Tuber- 
kelbacOlus  empfindlicher,  hat  aber  keine  giftigen  Folgen.  Der  nichtgiftige 
Teil  ist  in  der  Behandlung  der  menschlichen  Schwindsucht  gebraucht  wordeii 
Und  wird  auch  jetzt  angewendet*  Jedoch  mi  m  zu  friih  zn  entscbeiden  ob 
die  Anwendung  dieses  Mittels  besser  als  das  alte  TuberkuUn  ist. 
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ON  THE   ACTION  OF   SOAPS    UPON  THE  VITALITY 

AND  IMMUNIZING  PROPERTY  OF  BACILLUS 

TUBERCULOSIS. 


By  Hioeyo  Noguchi,  M,D,, 

From  the  Rcickef«U«T  Itutitute  for  M«dL«ftl  H«feArch,  New  York. 


The  bactericidal  action  of  the  various  body-fluids  is  one  of  the  incontro- 
vertible facts  developed  by  the  modem  study  of  bacteriology*  The  nature 
of  the  bactericidal  substances  in  lymph  and  bloodnaerum  has  been  established 
biologically,  but  not  chemically.  We  are  still  ignorant  of  the  precise  nature 
of  the  bactericidal  subetanceSf  although  we  are  acquainted  with  many  of  their 
properties.  Nor  is  this  to  be  wondered  at,  when  we  consider  the  great 
variety  of  substances  contained  in  the  blood-plasma  and  the  great  complexity 
and  lability  of  many  of  them.  The  tissue-cells  are  also  bactericidal  That 
property  is  possessed  by  certain  motile  cells  (leukocytes)  which  form  at 
some  stage  of  their  existence  parts  of  certain  tissues  (l^^^^arrow)  and 
certain  fixed  cells  (endothelia)  which  are  chiefly  fixed  in  all  parts  of  the  body, 
although  from  them  motile  phagocytic  elements  may  possibly  be  derived. 

Lymph  and  blood-serum  are  actively  bactericidal  under  conditions 
wliich  ai-e  not  strictly  living  ones,  while  phagocytes  are  bactericidal  under 
strictly  hying  conditions.  On  the  other  hand,  many  other  body-cells  than 
the^  capable  of  acting  as  phagocytes  possess  bactericidal  properties  which 
come  to  be  exhibited  especially  after  their  death.  In  other  words,  the  disso- 
lution of  cells  is  associated  with  an  increased  or  renewed  bactericidal  power. 
This  post-mortem  bactericidal  power  is  best  exhibited  by  organs  which  aie 
permitted  to  undergo  aseptic  autolysis.  The  products  formed  in  this  proc^a 
possess  bactericidal  properties  of  high  degree, 

Conradi,  wiio  was  the  first  to  note  the  bactericidal  effects  of  autolysed 
tissues,  describes  the  active  substances  as  coctostabile,  devoid  of  reducing 
power,  filtrable  through  porcelain,  unabsorbable  by  atdmal  charcoalp 
starch  and  lycopodium,  diffusible  through  parchment,  and  soluble  in  alcohol, 
from  which  solutions  it  is  precipitable  by  ether  In  addition,  it  was  said 
to  give  the  various  positive  tests  for  aromatic  proteid  derivatives.  The 
actual  active  body  could  not  be  secured. 

Bartel  and  his  co-workers  ascertained  that  the  autol3rtic  products  derived 
from  lymphatic  tissues  were  active  upon  tubercle  bacilli,  which  they  attenu- 
ated in  virulence  when  permitted  to  act  for  many  days.     Both  the  human 
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and  bovine  types  of  bacilli  were  thus  acted  upon  by  autolyzed  lymphatic 
tissue;  and  animals  injected  with  such  avirulent  or  feebly  virulent  cultures 
were  often  protected  from  subsequent  inoculation  of  virulent  bacillL 

My  own  studies  were  led  up  to,  not  from  a  consideration  of  Conradi's 
and  Barters  work  particularly,  but  from  a  previous  study  of  the  comple- 
ment-like property  of  soaps  in  hemolysis  and  bacteriolysis,  concerning 
which  I  have  already  written.  I  had  found  that  soaps  were  extremely 
injurious  to  certain  bacteria,  among  which  were  B.  typhosus  and  B.  anthracis, 
and  that  the  bactericidal  property  was  completely  restrained  by  inactivated 
blood-serum.  In  choosing  the  tubercle  bacillus  upon  which  to  test  further 
the  soaps,  I  was  influenced  by  the  notion  that  the  fatty  or  waxy  envelop 
of  the  tubercle  bacillus  might  be  penetrated  by  the  soaps  rather  better  than 
by  other  agents  in  aqueous  solution,  and  the  injury  might  be  more  subject 
to  graduation  and  control.  This  conjecture  proved  to  be  well  founded,  as 
I  will  now  relate. 

When  we  consider  the  description  of  the  bactericidal  bodies  given  by 
Conradi,  we  may  readily  identify  them  as  belonging  to  the  soaps  in  a  general 
way,  and  the  active  product  employed  by  Bartel  surely  contained  various 
soaps.  The  wide  dissemination  of  fats,  lipoids,  and  lipolytic  enzymes  in 
the  tissues  provides  the  very  conditions  for  the  free  production  of  fatty 
acids  during  the  catabolic  changes  in  tissues;  and  the  coincident  activities, 
under  these  conditions,  of  the  proteolytic  ferments  of  the  tissues  supply  the 
organic  bases  for  union  of  the  liberated  fatty  acids  into  soaps,  a  part  of 
which  also  unite  with  inorganic  bases  in  the  tissues;  and  the  gradual  chemical 
cleavage,  in  air  and  light,  of  higher  fats  and  lipoids  into  lower  fatty  acids, 
also  plays  a  part. 

Whether  a  similar  action  to  the  one  produced  by  autolytic  extracts  ever 
takes  place  in  living  tissues,  I  am  unable  to  say.  We  know  now  that  there 
is  going  on  generally  throughout  the  body  a  breaking  down  and  building 
up  of  fat  into  and  from  the  fatty  acid  radicles.  It  is  not  established,  how- 
ever, that  the  soaps  exist  generally  in  the  humors  in  such  a  state  of  activity 
to  be  an  efficient  cause  of  bacteriolysis.  The  facts  may  be  quite  otherwise 
in  local  foci  in  which  tissue  elements,  injured  by  the  tubercle  bacillus,  are 
degenerating.  The  autolytic  changes  going  on  in  tuberculous  tissue  may 
conceivably  liberate  and  produce  soaps  in  such  amounts  as  to  be  actively 
destructive  to  the  contained  bacilli. 

In  view  of  these  circumstantial  possibilities,  and  a  few  established  path- 
ological and  bacteriological  facts  bearing  upon  this  line  of  thought,  I  have 
undertaken  to  determine  directly  whether  some  soaps,  especially  the  oleic 
acid  compounds,  have  a  bactericidal  effect  upon  B.  tuberculosis.  I  have 
also  extended  my  observations  to  the  possibility  of  developing  artificial 
immunity  in  animals  treated  with  the  bacilli,  after  devitalization  of  the 
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organism  by  means  of  bactericidal  oleic  soaps*    The  results  are  given  in 
the  following  protocols: 

EXPERIMENT&--GROUP  1. 

AKmAX*  Experiments  Concerning  the  Antibacterial  PROPERTiEa 
OF  Oleate  Soaps  upon  Bovine  and  Human  Types  op  B.  Tuberculobis. — 
The  antibacterial  properties  of  oleate  soaps  (sodium,  Deurin,  and  ammonium 
oleates)  were  tested  by  inoculating  a  large  amount,  usually  0.5  to  1  c.c,  of 
thick  emuLsion  of  B*  tuberculosis,  in  soap  solution,  into  guinea-pigs.  These 
emQlaions  were  very  thick,  and  were  kept  for  about  twenty-four  hours  at 
37°  C.  before  being  used  for  inoculations.  In  this  series  of  experiments  no 
cultural  tests  for  the  vitality  of  the  tubercle  bacilli  treated  with  different 
strengths  of  various  soaps  were  made,  and  nothing  definite  can  be  said  aa 
to  whether  these  antibacterial  properties  are  due  to  bactericidal  action  or 
to  attenuating  effect  of  the  soaps. 

Four  strains  of  bovine  type  and  one  of  human  type  were  studied.  The 
results  obtained  show  that  the  virulent  strains  of  B,  tuberculosis  of  either 
type  become  so  modified  by  these  soaps  that  they  often  fail  to  produce 
tuberculosis  in  guinea-pigs.  In  many  cases  tuberculosis  becomes  manifest 
in  a  much  milder  way  and  progresses  very  slowly*  Death,  when  it  occurs,  is 
invariably  much  later  than  in  the  control  animals.  In  the  guinea-pigs 
which  escaped  the  tuberculous  infection  from  the  "soaped"  bacilli  there  is 
unquestionably  an  immunity  developed* 

Bovine  Type. 

y^*  Sodium  Olmte  and  Bovine  X.  {Conla4:t  twenty-four  hours.)  2:11:  -07- 
One  guinea-pig  inoculated  with  the  "  sodium  oleate"  culture,  then  treated 
for  several  successive  alternate  days,  showed  no  tuberculous  lesions  during 
the  observation  period  of  one  hundred  and  fifty-nine  days. 

^ij,  Neurin  Oleate  and  Boinne  X.  (Contact  twenty-four  hmtrs.)  One 
guinea-pig  aimilariy  experimented  on.  After  seventy-five  days  the  animal, 
which  was  apparently  well,  was  chloroformed  and  examined.  No  tubercu- 
lous lesions  found. 

j^*  Ammonium  Olmte  and  Botnne  X.  (Contact  twenty-four  hoursSi 
One  guinea-pig  similarly  experimented  on.  After  seventy  days  it  died, 
showing  typical  ledons  of  tuterculosis* 

Controls  alt  died  of  typical  tuberculosis  in  forty-six  and  sixty-mx  days 
respectively*  The  culture  treated  with  ^f^  soap  solutions  caused  no  in- 
fection or  only  mild  lesions  in  guinea-pigs. 

One  per  cent.  Sodium  Oleate  and  B*  /.  Ravend.  Type  doubtful  (Con* 
iact  tu^eniy-four  hours.)  3:12:  '07,  One  guinea-pig  injected.  Showed 
no  sjanptoras  of  tuberculosis.  Found  to  be  refractory  to  a  fresh  inoculation 
with  virulent  culture  (not  treated  vnth  the  soap). 

One  per  cent.  Neurin  Oleate  and  B.  L  Baveml^    (Coniod^  tweniy-fow 
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hours,)    One  guinearpig  injected.    Died  in  one  hundred  and  forty-eight 
days  of  general  tuberculosis. 

One  per  cent.  Ammonium  Oleate  and  B.  I.  RaveneL  (CorUact  twenty- four 
hours.)  One  guinea-pig  injected.  No  tuberculous  lesions  developed. 
Later  experiment  showed  immunity  against  fresh  injection. 

Controls  (three)  died  of  tuberculosis  in  thirty-eight,  thirty-five,  and 
thirty-eight  days.  Immunity  seems  to  have  developed  in  the  vaccinated 
pigs.  The  ''neurin  oleate''  pig  showed  a  much  milder  infection  than  the 
controls. 

One  per  cent.  Sodium  Oleate  and  Bovine  B.  (Contact  twenty-four  hours.) 
3  :  12  :  '07.  One  guinea-pig  inoculated  with  Bovine  B.  strain,  treated  with 
sodium  oleate,  showed  a  peanut-sized  swelling  of  l3rmphatic  gland  near 
the  site  of  inoculation  after  forty-seven  days.  The  pig  was  cmoroformed 
and  examined  for  the  extent  of  tuberculous  lesions.  Several  small  spots  on 
the  spleen,  but  the  liver  was  quite  free.  From  the  spleen  inoculations  were 
made  on  two  guinea-pigs  (4  :  25  :  '07),  which  died  of  tuberculosis  in  eleven 
days  and  one  hundred  and  four  days  respectively. 

One  per  cent.  Neurin  OleaJte  and  Bovine  B.  (Contact  twerdy-four  hours.) 
One  guinea-pig  inoculated  with  Bovine  B.,  treated  with  neurin  oleate,  died 
in  fifteen  days  of  non-tuberculous  disease. 

One  per  cent.  Ammonium  Oleate  and  Bovine  B.  (Contact  twenty-four 
hours.)  One  guinea-pig  injected.  It  lived  several  months  with  some 
swollen  glands,  but  without  abscesses. 

Controls  died  of  tuberculosis  in  twenty  and  forty-four  days  respectively. 
The  guinea-pigs  inoculated  with  the  **soap"  culture  showed  much  milder 
infection  than  the  controls. 

One  per  ceni.  Neurin  Oleate  and  BojcHIus  H.  Ravenel.  (Contact  twenty- 
four  hours.)  4:6:  '07.  Two  guinea-pigs  inoculated  with  H.  Ravenel 
strain,  treated  with  neurin  oleate,  died  of  tuberculosis  in  forty-six  and  ninety 
days  respectively.  Controls  (three)  died  in  forty,  forty,  and  thirty  days. 
The  lesions  of  the  neurin  oleate  pigs  were  decidedly  much  milder  than  in 
the  control  pigs. 

One  per  cent.  Ammonium  Oleate  and  BaciUus  H.  Ravenel.  (Contact 
twenty-four  hours.)  4:6:  '07.  Two  guinea-pigs  inoculated  with  B.  H. 
Ravenel,  treated  with  ammonium  oleate,  did  not  show  any  tuberculosis. 
One  survived,  and  the  other  died  of  non-tuberculous  disease  after  one 
himdred  and  seventy-three  days.  Three  controls  died  of  tuberculosis  in 
thirty  to  forty  days. 

The  treatment  of  H.  Ravenel  strain  with  ammonium  oleate  prevented 
infection  in  guinea-pigs  (probably  the  bacilli  were  killed).  In  case  of 
neurin  oleate  tuberculosis  of  milder  grade  developed. 

Action  of  oleate  soaps  on  caseous  mass  of  tuberculous  lesion  of  guinea^ 
pig.  4  :  26  :  '07.  The  material  was  obtained  from  guinea-pigs  suffering 
from  Bovine  B.  X.  The  caseous  mass  was  suspended  in  saline  solution, 
whence  definite  quantities  were  mixed  with  1  per  cent,  solutions  of  different 
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floape.    At  the  end  of  eighteen  hours,  inoculations  were  made  in  guinea- 
pigs.    Control  guinea-pig  died  in  fifty-two  days;    '* sodium  oleate"  pig 
idled  in  seventy-two  days;    '^neurin  oleate"  pig  died  in  ninety-six  days; 
"ammonium  oleate"  pig  escaped  infection. 

The  material  treated  with  1  per  cent,  ammonium  oleate  for  eighteen 
hours  failed  to  produce  tuberculosis  in  guinea-pig.  The  materials  treated 
with  other  soaps  cau^d  death  much  later  than  the  untreated  material. 

Human  Type, 

Nmrin  Oleate  and  H.  38.  (Cont^wt  twenty- four  hours.)  3  :  12  :  '07. 
One  guinea-pig  inoculated  with  H.  38  strain,  treated  with  neurin  oleate, 
died  of  general  tuberculosis  in  forty-two  days. 

Sodium  Oleate  and  H.  38.  One  gviinearpig  treated  with  sodium  oleate 
died  of  typical  lesions  in  seventy-seven  days. 

Ammtmium  Okate  and  H.  3S.  (Contact  twenty- four  hours.)  One  guinea- 
pig  similarly  treated  (with  ammonium  oleate)  died  of  typical  lesions  in 
eighty  days. 

Three  control  guinearpigs  died  of  tuberculosis  in  fifty-four,  thirty-four, 
and  forty-two  days  respectively,  H.  38  strain  seems  to  be  more  resistant 
to  the  bactericidal  properties  of  oleate  soaps. 

Development  of  iMMUicrrY, 
H.  Ravenel  Strain.     (Boinne  Type.)    Two  guinea-pigs  inoculated  with 
theH,Ravenel  strain,  killed  with  sodium  oleate,  did  not  show  any  tuberculous 
symptoms  within  about  three  montlis  (4:6:  *07  to  7  :  3  :  *07).    These 

^were  inoculated  with  large  amount  of  H.  Ravenel  cultui'e  on  7  ;  3  :  '07. 
Two  controls  were  inoculated  also.  The  controls  died  of  tjT>ical  tubercu- 
losis in  thirty-sbt  and  twenty-five  days  respectively.  On  the  other  hand, 
the  vaccinated  guinea-pigs  remained  w^ell  for  at  least  fifty  days,  then  emaciar 
tioii  et^ted.    Both  missing  on  my  return  from  vacation, 

B.  L  Baiwnel  Stram,  (Bovine  Type.)  Two  guinea-pigs,  inoculated 
with  the  soaped  culture,  on  3  i  12  :  '07,  were  still  healthy  on  7  :  3  :  ^07* 
These  wTre  inoculated  with  fi^esh  culture  of  B.  L  Ravenel  strain  on  7  :  3  :  *07. 
Two  control  pigs  were  inoculated  at  the  same  time.    After  a  period  of 

I  over  three  months  one  died  of  non-tuberculous  disease.  Autopsy  did  not 
reveal  any  foci  of  tuberculosis.  The  second  pig  still  remains  imaffect«d 
by  tuberculosis.  The  two  controls  died  of  typical  tuberculosis  in  twenty- 
two  days  and  in  thirty-six  days  respectively. 

These  instances  are  the  few  in  which  immunity  seems  to  have  developed 
beyond  any  question. 

EXPERIMENTS— GROUP  2. 
Cultural  and  Aniual  &cperiment8  Conceening  the  Antibacterjal 
Properties  of  Various  Oleate  Soaps  and  THEm  Components  upon  B. 
Tuberculosis. — Three  strains  of  bovine  ty^ie,  one  strain  of  human  tj^ie, 
one  strain  of  frog  tuberculosis,  one  strain  of  avian  type,  and  one  strain  of 
fish  tuberculosis  were  studied. 
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The  actions  of  soaps  were  tested  either  (1)  by  mixing  them  with  suitable 

nutrient  media  and  inoculating  the  virulent,  vigorously  growing  strains  on 
these  media,  and  (2)  by  pouring  solutions  of  these  soaps  into  the  growing 
cultures  of  the  tubercle  bacilli  on  veal  bouillon  glycerin^agar  slants  until 
the  colonies  were  completely  immersed  under  a  deep  layer  of  soap  solution. 
Then,  at  the  end  of  varying  lengths  of  time,  the  colonies  were  fished  out, 
and,  after  being  suspended  in  saline  solution  for  some  hours  to  liberate  the 
soaps,  the  bacilli  were  inoculated  upon  suitable  media  (no  soaps,  of  course) 
and  also  into  guinear-pigs. 

The  results  obtained  show  that  these  soaps  are  actively  bactericidal 
and  can  devitalize  the  tubercle  bacilli  completely  if  applied  in  adequate 
concentrations.  Sodium  oleate  appears  to  be  the  most  active  agent*  The 
constituent  components  of  oleate  soaps  are  unable  to  kill  the  bacilli  when 
used  in  concentrations  (calculated  to  normality)  corresponding  to  the  lower 
effective  concentrations  of  the  soaps.  Pure  oleic  acid  seems  to  have  a 
marked  bactericidal  power  if  allowed  to  act  for  a  long  time.  Sodium 
hydroxid  in  ^  has  only  slight  injurious  action  upon  the  bacilli,  whereas 
sodium  oleate  destroys  them  in  that  concentration.  In  some  instances 
animal  experiments  were  positive,  whereas  cultural  tests  failed  to  get  a 
growth  with  '^soaped  bacilli  J  ^ 

Bactericidal  Power  op  Oleate  Soap  and  its  Components, 
Soaking  {immersing)  ffie  growing  culture  in  sodium  oknte,  sodium  hy- 
droxide and  oleic  add.  Slant  cultures  of  Bovine  B,  strain,  grown  on  veal 
bouillon  glycerin-agar  for  one  month  (7  ;  6  :  '07  to  8  : 6  :  '07),  were  filled 
up  with  2  per  cent*  sodium  oleate,  or  0.4  per  cent,  sodium  hydroxid,  or 
2*84  per  cent*  oleic  acid  emulsion.  At  the  end  of  one  day,  six  days,  and 
fourteen  days,  transplantations  were  made  to  regular  veal  bouillon  glycerin- 
agar  slants.    The  results  obtained  were  as  follows: 

cultural  tebts. 
Sodium,  oleate  immereian  (2  per  cent.) : 

1  day's  contact      No  growth  after  40  days. 
6  days'      "  No  growth  after  34  days. 

14  days'      "  No  growth  after  20  days. 

Sodium  hydroxid  immersion  (0*4  per  cent.) : 

1  day's  contact      Grown  well  after  40  days. 
6  days'      *'  Grown  poorly  after  34  days. 

14  days'      *'  Grown  poorly  after  ^  days. 

Olmc  amd  emtdsion  immersion  (2.84  per  cent.): 

1  day's  contact      Grown  poorly  after  40  days. 
6  days'      "  Growth  doubtful  after  34  days, 

14  days'      *'  No  growth  after  20  days. 
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BACTERICIDAL  POWER  OF  OLEATE  SOAP. 

(Veal  bouillon  glycerin-agar  slants  made  July  24,  1907.) 


BoYnnB  Ttwd. 

Human  Ttps. 

H.  Raveoel. 

B.  I.  Ravenel. 

Bov.  B. 

H.38. 

Two  per  cent,  so- 

dium oleate   1 

o.c,  to  agar  6 

C.C 

8:5.   No  growth. 

8:6.        No 

8:5.         No 

8:5.          No 

growth. 

growth. 

growth. 

8:8.   No  growth. 

8:8.         No 

8:8.         No 

8:8.         No 

growth. 

growth. 

growth. 

9  :  27.  No  growth. 

9  :  29.     One 

9  :  29.    Few 

9  :  29.     A  few 

tube    sterile. 

small     re- 

single     colo- 

One   tube 

stricted  colo- 

mes. 

few  small  col- 

mes. 

onies. 

0.3  C.C 

8:5.       Slight 

8  :  5.     Slight 

8  :  5.     Slight 

8  :  5.      Slight 

growth. 

growth. 

growth. 

growth. 

9  :  29.    Much  re- 

9 :  29.  Growth 

9  :  29.  Restrict- 

9 :  29.  Restrict- 

stricted growth. 

fair,  but  less 

ed  colonies. 

ed  growth. 

Colonies     very 

than  control. 

thick. 

0.1  C.C 

8:5.        Good 

8  :  5.    Good 

8  :  5.      Good 

8:5.     Good 

growth. 

growth. 

growth. 

growth. 

Control 

8:5.        Good 

8:5.   Good 

8  :  5.      Good 

8:5.     Good 

growth. 

growth. 

growth. 

growth. 

Bacillus  H.  Ravenel  did  not  grow  on  the  first  series  at  all,  while  the  rest 
grew  after  three  or  four  weeks  in  restricted  forms.  The  addition  of  0.3  c.c. 
of  2  per  cent,  oleate  soap  solution  had  a  certain  inhibitory  action,  which, 
after  one  month,  was  overcome  by  the  bacilli  to  a  great  extent. 

BACTERICIDAL  POWER  OF  OLEATE  SOAPS  AND  OF  CALCIUM  CHLORID. 

(Veal  bouiUon  glycerin-agar  slants  made  July  1,  1907.) 


BoTDfx  Ttfb. 


H.  RaTViMl. 


B.  I.  RaTonel. 


Human  Ttpb. 


H.38. 


Five  per  cent,  sodium  oleate 
1  C.C,  to  agar  6  c.c 

Five  per  cent,  calcium  oleate 
1  c.c,  to  agar  6  c.c 

Five  per  cent,  calcium  chlo- 
ride 1  c.c,  to  agar  6  c.c 

Control 


7  :  29—28  days.     No 
growth. 

7  :  29—28  days.     No 
growth. 

7  :  29—28  days.  Good 

growth. 
7  :  29—28  days.  Good 

growth. 


No  growth. 

No  growth. 

Good  growth. 
Good  growth. 


No  growth. 

No  growth. 

Good  growth. 
Good  growth. 


242  SIXTH  INTERNATIONAL  CONGRESS  ON  TUBERCULOSIS. 

(Veal  bautUon  glycerin-agar  darUa  made  Jvly  9,  1907.) 


BoYXMs  Ttpxb. 

HuMAii  Ttpb. 

H.  RaTBMl. 

B.  L  lUveiML 

Borae  B. 

H.38. 

Two  per  cent,  so- 
dium  oleate   2 
c.c 

7:29—20   days. 

No  growth. 
No  growth. 

7  :  29—20   days. 
No  growth. 

7  :  29—20   days. 

Good  growth. 
7:29—20   days. 

Good  growth. 

No  growth. 
No  growth. 
No  growth. 

Good  growth. 
Good  growth. 

No  growth. 
No  growth. 
No  growth. 

Good  growth. 
Good  growth. 

No  growth. 

1  c.c 

No  growth. 

1.2  per  cent,  cal- 
cium oleate  1  c.c. 

1.2  per  cent,  cal- 
cium chloride  1 
c.c 

No  growth. 
Good  growth. 

Control 

Good  growth. 

EXPERIMENTS— GROUP  3. 

Bactericidal  Power  op  Oleate  Soap. — Effects  of  Sodium  Oleate 
SoltUion  upon  the  Gromng  Cidtures. — Bacillus  H.  Ravenel  (very  virulent 
strain  of  bovine  type)  was  grown  on  veal  bouillon  glycerin-agar  slants  for 
three  weeks,  then  the  cultures  were  covered  with  soap  solution  of  varying 
concentrations.  Transplantations  were  made  from  time  to  time  into  new 
soap-free  media  for  the  purpose  of  determining  the  viability  of  the  soaped 
B.  tuberculosis. 

Transplanted  July  29,  1907,  after  one  to  seven  days'  immersion. 


TwBNTT^rouB  Hours. 


Sevsn  Days. 


Two  per  cent,  sodiiim  oleate 

solution 

0.6  per  cent 

0.2  per  cent 

0.04  per  cent 

Control  in  saline  solution . . 


9  :  29—2   months.    No 

growth. 
No  growth. 
No  growth. 

8  :  15—17  days.  PoorCTowth. 

9  :  29—2  months.     Good 
growth. 

8  :  15—17  days.    Good 
growth. 


9:29 — 2    months.     No 

growth. 
No  growth. 
No  growth. 

8  :  15 — 17  days.  Poor  growth. 

9  :  29—2     months.      Good 
growth. 

8  :  15—17     days.      Good 
growth. 


The  virulence  of  the  soaped  cultures  was  tested  on  guinea-pigs  at  the  end 
of  seven  days. 

Animal  Experiments  with  the  Soaped  Cidtures. — B.  tuberculosis  H. 
Ravenel  was  treated  with  solutions  of  sodium  oleate  for  seven  days  and  then 
inoculated  subcutaneously  near  the  inguinal  region. 
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CtiUure  treated  miih  2  per  cent,  sodium  olmte: 

Three  guinea-pigs  all  survived,  showed  no  swelling  of  glands,  etc.     Killed 
for  exanuQation  after  two  months*    Showed  no  tuberculous  lesions. 
Sodium  oleate  treatment  (0,5  per  cent.) : 

Three  guinea*piga  all  survived  until  10  :  24  :  *07j  when  they  were  found 
to  be  free  from  tubereulous  lesions. 
Sodium  oleate^  treatment  (0.2  per  cer^Jt,) : 

Three  pigp  all  died  of  tubercdoais  m  forty,  forty-three,  and  forty-six 
days  respectively.    Autopsies  revealed  typical  lesions. 
Sodium  oleate  treaiment  (0.04  per  cent.): 

Three  pig^  all  died  of  tuberculosis  In  twenty-five,  twenty-eight,  and 
forty-seven  days  respectively. 
Saline  solution  treutmerd  icmUrols) : 

Three  pigs  all  died  of  tuberculosis  in  forty-eightj  thirty-two,  and  twenty- 
eight  days  respectively, 

EXPERIMENTS--GROUP  4, 

Effects  of  oleate  soaps  upon  viability  and  virulence  of  B.  tuberculosis 
{Boifine  B.). 

(A)  CuLTUBAL  Tests, 

Veal  bouillon  with  0.3  per  cent,  of  oleate  soaps  becomes  so  modified  that 
flaky  colonies  of  B,  tubereuloais  from  other  bouillon  culture  (without  soaps) 
cannot  be  floated.  In  order  to  prevent  sinking  of  the  transplanted  colonies 
in  the  soap-containing  bouillon,  I  employed  disks  of  cork,  upon  which  tlie 
colonies  were  placed.  After  seven tynane  days  (4  :  29  to  7  :  9  :  '07)  the 
cultures  were  examined  and  found  to  show  no  sign  of  development.  In 
the  control  there  was  some  gro\\th.  From  each  culture  a  new  culture  was 
made  on  veal  bouillon  glycerin-agar  slant,  with  a  view  to  ascertaining  their 
vitality.    The  following  results  were  obtained: 

Sodium  oleate  bouiUon  culture  (O.Z  per  cent.): 

No  growth  in  tMrty  days  after  transplantation. 
Ammonium  oleate  bouillon  cultures  (0.3  per  cent.): 

No  growth  in  thirty  days  after  transplantation, 
Neurin  olmtc  bouillon  culture  (0.3  per  cent.) : 

No  growth  in   thirty  days  after  transplantation. 
Okie  oeid  bouiUon  cnlture   (0.^  per  cent.): 

'Moderate  growth  in  fourteen  days.    Good  growth  in  thirty  days. 
Plain  (control)  bouiUon  culture: 

Moderate  gromh  in  fourteen  days.    Good  growth  in  thirty  da>^. 

Animal  experiments  were  made  with  these  soaped  cultures,  and  they 
were  found  to  be  still  alive* 

(B)  Animal  Experiment, 
Cultures  from  sodium  oleate  bouillon,  ammonium  oleate  bouillon,  and 
neurin  oleate  bouillon  (each,  0,3  per  cent.)  were  able  to  produce  glandular 

*  No  culture  was  obtained  from  this  tube. 
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gwellinga  and  death  in  guinear-pigs.  Death  oceuired  within  geventy-fciar, 
seventy-eight,  eighty-two,  and  one  hundred  and  three  days.  Gmnea-pi^ 
receiving  the  bacilli  from  soap-free  boiiillon  culture  died  within  Mtj-cmm 
and  forty-nine  days.  TbCTe  were  conHiderable  differences  between  tJbe 
severity  of  tuberculous  l^ons  in  the  two  aeriee  of  animala.  , 

Bovine  B.  strain  is  less  virulent  than  H-  RaveneL 

EXPERIMENTS— GROUP  5. 

Soaking  the  growing  culture  of  B.  tuberculostg  (H.  Bavend^  bovine  fyjm} 
in  sodium  okaie,  sodium  hydroxide  and  oleic  add^ 

Soaking  started  on  August  i5th  and  continued  until  August  20,  1907, 
At  the  end  of  five  days  transplaotations  were  made  into  veal  bouillon 
glyceiin-agar  slants*    The  results  were  as  follows: 

2  per  cent,  sodium  oleaie  (ca.  ^).  ,No  growth  (9: 27)  =  37  days, 
0,2  per  cent,  sodium  oleaie  (ea.  Yf^).No   giowth    (9: 27)  =  37  days* 

4  per  cent,  sodium  hydroxid  (?). .  ,No  growth  (9: 27)  =  37  days. 
0,4  per  cent*  sodium  kydtoxid  (fA.  .Poor  growth  (9:  27)  =  37  days, 
0*04  per  cent,  sodium  hydroxid  {j\^)  ■  Poor  growth  (9: 27)  =  37  days. 

Pure  oleic  aeid Growth  doubtful  (9: 27)  =  37  days, 

0.9  per  cent*  saline  sdulian ,, .  .Good  powth  (9: 27)  =  37  days. 

This  eeries  of  experiments  shows  that  oleic  acid  and  sodium  hydrorid 
have  much  lees  active  bactericidal  powers  than  sodium  oleate,  which  was 
found  to  be  very  active  here* 

Animal  Expebiments. 
Tests  for  iniality  of  the  foregoing  ctdtures  after  the  soaking  in  soap  and 
other  soliUiom  (H,  Ravenel  strain); 

(1)  2  per  ami,  sodium  okaie  (reatmeni  (soaking)  for  five  days. 

August  20th,  Five  guinea-pigs  were  inoculated  with  the  cultures  (very 
Itrfft  quantity)  subeutaneously.  All  but  one  survived.  No  symptoms 
developed  up  to  four  months.    One  pig  died  in  eight  days  of  non-tubercu- 

I  hm  cauae. 

^(2)  0.2  per  ceni*  sodium  oleaie  treaifnent  (soaking)  for  five  days, 

August  20th*  Five  guinearpigs  were  inoculated.  Some  swollen  glands 
in  the  inguinal  region  were  observed  in  all  pigs  after  thirty-sLx  days,  Pi^ 
pined  weight  in  tlie  mean  time.  After  two  months  some  abscesses  formed, 
without  showing  general  infection.  During  the  winter  many  died  of  non- 
tuberculous  diaeaaes  (epidemic).  Autopsies  showed  some  small  disaemin- 
•ted  tuberculous  nodules  on  spleen  and  liver 

I  (3)  Pure  oleic  acid  irmlmenl  (soaking)  for  five  days. 

August  20th.  Three  guinea-pij^  were  inoculated.  One  died  of  iJnknown 
cause  Oiot  tuberculooia) ;  two  survived  as  long  as  sixty  days. 
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(4)  Sodium  hydroxid  treatment  {soaking)  for  five  daya, 

4  per  cent,  solution.  Four  guinea^pigp  were  inoculated*  All  died  of  tu- 
befeulosis  after  two  to  three  months*  Abscesses  of  the  glands  were  constant 
in  these  cases. 

04  per  eent*  solution*  Three  guinea-pig^  were  inoculated*  AH  died  of 
tuberculosis*    Average  in  fifty  days. 

0.04  per  cent,  solution.  Three  guinearpi^  inoculated  died  in  thirty-aix, 
forty-five,  and  twenty-nine  daya  respectively. 

(5)  Saline  solution  (soaking)  for  five  days* 

Four  guinea-pigs  inoculated.  All  died  in  thirty-one^  thirty-six,  twenty- 
five;  and  twenty  days  respectively. 

EXPERBIENTS-^GUOUP  6. 
To  6  c.c,  of  veal  bouillon  glycerin-agar  var3ing  quantities  of  sodium 
oleate,  oleic  acid,  and  sodium  hydroxid  were  added  and  solidified  in  slant 
position.     Inoculation  was  made  with  H.  Kavenel  strain  (bouillon  cultujie 
growing  for  one  month). 


8:6:*07.  Amount 
per  tube,  6c*c 

each  ..,**.,.. 

2e.c.. 

1  c.c.  ,*..•.,..,. 
OAcx 

GontroL* 


Two  per  oeiit»  sodium 

oleate  (^^). 

8  :  15^9  days.  No 
growth. 

9  !  27—52  days.  No 
growth* 

8  :  15— ft  days.  No 
growth* 

9  :  27— 52  days*  One 
tube  sterile* 

8 .15—0  days.  Growth 
doubtful 

9:27— 52  daya.  Sev- 
end  highly  re- 
utrirted  colonies 
grown, 

8  :  15—9  days,  GocMi 
growth. 

9:27— 52  daya.  Cov- 
ered with  continu- 
oui  colonies. 


Sodium    hydfoxid 
0*4  per  cent.  ( «), 

8  :  15— 9  days*  Good 
growth. 

9  :  27-^52  daya.  Lux* 
uriant  growth. 

8  1 15—0  days.  Good 
growth* 

9  :  27— ^2  daya.  Like 
controls. 

8  :  1.5—9  dajs.   Good 
growth. 

9  :  27-^  daya.    Like 
oontrola. 


Oleic    acid    2^    per 

cent.  (4), 
8:15— 9  daya.  Growth 

doubtful* 
9  :  27— 52  daya.  Good 

growth       somewhat 

restricted, 

8  r  15— 9  daya*  Good 
growth, 

9  :  27— 52  days.  Good 
growth^  but  leas 
than  control. 

8:15— 9  daya.  Good 
growlh. 

9  :27— '52daj^*  Cov^ 
ered  with  continu- 
ous colonic. 


Sodium  oleate  in  ratio  of  2  per  cent,  solution  to  culture-media  6  ex. 
(equal  about  aq  )  stops  growth  of  B.  tuberculosis^  but  sodium  hydroxid  or 
oleic  acid  in  io  cannot  stop  it* 

Anttbacterial  Properties  op  Oleate  Soap  and  rrs  Components. 

Strains  tasted  were  avian,  fish,  anri  frog  tubercle  bacilli,  the  technic 
being  similar  to  that  in  the  foregoing  aeries  with  bovine  tubercle  bacilli. 
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tiuK'uhitioii  iiKuIe  August  6,  1907. 
OUmiv  at  ion  uuJeil  iVtolier  23,  1907. 


0.4  Pbb  Ccnt.  Sodium 
Htdboxid. 

2.84  Pm  Cemt. 
Oluc  Acid. 

0 

2o.e. 

+  +  + 
+  +  + 
+  +  + 

1  e.e. 

0.3 
c.c 

0 

2e.e. 

1  o.e. 

0.3 
e.e. 

0 

1 

^    ^  f 

+  +  + 

+  +  + 

+  +  + 
+  +  + 

+  +  + 

+  +  + 

+  +  + 
+  +  + 

+  +  + 

+  +  + 

+  +  + 
+  +  + 

+ 

+  +  + 

+  + 

+  + 

+  +  + 

+  +  + 
+  + 

+  +  + 

+  +  + 

+  +  + 
+  +  + 

+  +  + 

+  +  + 

+  +  + 
+  +  + 

Mi 


V  ,  i'..u  .»!rau»  exerts  less  inhibitory  influence  upon  the  growth  of  B. 

\.s*.v\.uN  ,ii   lukl-NiKHkHl  animals  than  upon  those  of  warm-blooded 

\.k\.^H  :iikI  oleio  aoiil  alone  are  almost  inactive  when  used  in 

V,    .   1   V  -xva  u\Mii  I  ho  wwults  presented  in  the  foregoing  experiments, 

K         ...   .,.»..  ,»i  v»K*io  uriil  |K»ssi^8s  a  marked  bactericidal  property  on  va- 

^    ^,.    .    s    uiUuvuUwi!*.     It  must  be  noted  that  the  bactericidal 

^  u^.^    .,i.iii  v^»i  !ii»a|»s)  art>  not  inherent  in  their  component  con- 

,      I,    .,vii*^  vU^iw  \SH  in  the  compounds.    From  this  it  seems 

,    .        V.      .^    .,.i.viK»i   ahlilmctorial  activity  of  these  soaps  is  to  be 

y  .K    »u%..^v'o  lu  t»h.\Moal  proi)orties  which  accompany  the  forma- 

,:\    .4v-\iuisition  of  higher  permeability  toward  the 


\  \»4  ^  > 


x.»  •  ^w:k\*  \^xg^  with  the  tubercle  bacilli  devitaUzed  with 
, ,  ^    :.     uw  kuauals  a  complete  or  partial  resistance  to  a 

v,.xx,  s^.''i    k  \irulont  culture  of  the  same  strain  of  B. 

.\,..  *  ".*A^  nvI  uuuuuiity  against  B.  tuberculosis  can  be 
VS.S*  »\   ^nWa--*  \»Jt  injections  of  bacillary  emulsion  killed 


iHJLK\tUAIMlY. 


St^ilTr  \^\  der  Autolyse, 
\olbttriUen,  Centralbl.   f. 


Hoffmeister's 
.    Bakt.,   etc. 


U  Ml  kUti.  Wt>chen3chr.,  1907.  xx.  155. 
l^tytHiitiiuiv  auf  die  Virulenz  menschlicher 
HH^T.  x\,  HMO. 

hUubstanxen,     Bioch.    Zeit^chr., 
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Wirkung  von  Seifeo  auf  den  Tuberkelbazillus.— (Nooucm*) 

Venachiedene  bestimnite  Reihen  von  Versuchen  wurden  gemacht: 

Erstens:  Olsaiire  Seifen  in  geeigneter  KonzentratiDn  haben  die  Eigen- 
schaft,  virulente  TuberkelbazUlen  bo  zu  verandern,  dass  weiui  dieselben 
nachtraglich  MeerBchweinchen  eingeimpft  worden  sind,  dieselben  ent- 
weder  vollsUndig  verfehlen,  tuberkuldse  patholo^cbe  Veranderungen 
zu  raachen,  oder  die  Veranderungen  sind  viel  leichter  als  in  den  Kontroll- 
tieren.  Wenn  der  Tod  in  den  mit  den  behandelten  Bazillen  geinipften 
Tieren  doch  durch  die  Tuberkuloae  eintritt,  geschieht  es  unveranderlich 
viel  spiter,  als  in  den  KontroUtieren. 

Zweitens:  Meerschweinchen,  die  nach  Uberimpfung  mit  Oleaten  be- 
handelten Ba^ilien  keine  tuberkulose  Ver&nderung  entwiokein,  erwerben 
ah  ein  Resultat  der  Irapfungeinen  gewissen  Grad  von  Immunisation  gegen- 
uber  kraftigen  und  sonst  virulenten  Kulttiren  von  TulierkelbaBillen, 
Die  widerstandsfahigen  Meerschweinchen  entwickeln  entweder  keine  Ver- 
anderungen nach  der  Einimpfung  mit  grossen  Mengen  virulenter  Kulturen, 
oder  Veranderungen  von  bei  weiteni  milderen  Grade  und  von  langsamerer 
Entwickelung  ak  in  den  Kontrolltieren. 

Dritt-ens;  Olsaure  Seifen  besitzen  deutlich  bakterizide  Eigenschaften 
fiir  den  Tuberkelbazillus.  Der  Zusatz  von  Seifen  zu  sonst  giinatigen  Kultur- 
medien  verhindert  das  Wachstum  des  TuberkelbaziHus,  selbst  wenn  auch 
die  Menge  klein  war,  Seifenlosung  mit  eraulsierten  Bazillen  in  Verbindung 
gebracht,  vermindert  ihre  Fahigkeit  in  Kulturen  zu  wachsen,  und  wirk- 
eame  Infektionen  in  Meerschweinchen,  wie  schon  i:)es€hriebeii,  zu  veranlassen. 
Seifenlosungen  in  geringerer  Menge  als  zur  vollstandigen  Verhinderung 
des  Wachstums  notwendig,  vermiadem  die  Zahlen  der  sich  entwickclniien 
Bazillen.  Es  besteht  eine  relative  Beziehung  zwiachen  der  bakteriziden 
Egenschaft  der  Seifen  und  der  Immunitat  der  Meerschweinchen^  welche 
durch  die  Irapfung  mit  seifenbehandelten  Kulturen  erzeugt  worden  ist. 

Die  bakterizide  Wirkung  der  olsaunen  Seifen  ist  viel  grosser  als  die 
ihrer  Bestandteile,  Saure  und  Basen,  und  kann  nicht  durch  die  getrennten 
chemischen  Bestandteile  der  Seife  erzeugt  werden. 

Die  Tuberkelbazillen  der  Kaltbliiter  sind  mehr  widerstandsfahig  gegen 
die  bakt^erientotende  Wirkung  der  Seife  als  die  der  Warmbluter, 

Viertens*  Es  ist  schon  festgestellt  worden,  dasa  die  Substanzen,  die  man 
von  den  Organea  nach  Autolyse  vorfimd^  lebhaft-bakterizide  sein  konnen 
(CXitiradi),  und  es  hi  auch  gezeigt  worden^  dass  die  autolytischen  Produkte  des 
Lympbdjiisengewebes  dem  TuberkelbaziHus  sch&dlich  sind,  und  ihre  Vim- 
lenz  abschw&cben  (Bartel).  Die  Seifen,  die  sich  wahrend  der  Autolj'se 
bildeui  diirfen  einer  der  wichtigen  Faktoren,  in  der  Zerst^rung  der  Bazillen 
und  in  der  Abachwachung  ihrer  Virulenz  sein. 


TUBERCULO-TOXOIDIN  AND  IMMUNIZATION  SERUM. 

By  Dr.  T.  IsHiGAitfi, 

Director  of  the  Iwhiguni  Institute  for  Iiafectiooa  JXmmam,  Omks,  Japan. 


It  is  a  great  misfortune  of  man  that  there  is  not  yet  any  perfect  method 
of  protection  from  his  stubborn  enemy,  tuberculosis.  In  my  belief,  the 
only  rational  and  promising  cure  for  this  disease  in  the  present  therapy  is 
the  bacteriological  one. 

As  the  efficacy  of  Koch's  preparations  on  incipient  tuberculous  patients 
proves  itself  in  many  instances  only  when  they  are  adminbtered  with  a  care- 
ful avoidance  of  the  reaction,  the  first  and  natural  step  to  be  taken  in  our 
study  of  the  cure  will  be  for  the  methods  to  obWate  the  reaction. 

After  continuous  investigations  for  more  than  ten  years  I  have  succeeded 
in  getting  two  remedies  of  comparatively  great  efficacy,  and  free  from  any 
detrimental  reaction: 

(1)  The  one  is  a  chemical  preparation  from  tubercle  bacilli  and  is  appli- 
cable to  incipient  and  fe\'erless  patients. 

(2)  The  other  is  an  immunization  serum,  and  is  applicable  chiefly  to 
patients  in  an  advanced  stage  of  the  disease. 

1  introduced  these  two  remedies  in  the  belief,  based  on  my  own  exper- 
ience of  several  years,  that  they  were  harmless  and  effective,  although  not 
A^itaJy  iofallible,  remedies  for  tuberculosis. 

I  ba\e  »nce  received  the  corroboration  of  many  practitioners  equally 
HCMBauM  the  eflBeacy  and  harmlessness  of  these  remedies.  In  this  paper 
IikS  ttwnpl  briefly  to  describe  them. 

TUBERCULO-TOXOIDIN. 

b  mide  by  chemically  dissolving  the  tubercle  bacilli 

t  ^  iQodc  pitqpertyy  thus  getting  rid  of  the  reaction,  which 

^^fe  Mwm  j^rtHiiy^t  ol  all  the  other  preparations  from  tubercle  bacilli. 

^floaAvL lb  ^  Modem  theory  of  immunization,  strong  immunization 

^«R  «  aanei  vilhiMit  vnploying  strong  toxin.    The  question  will, 

^^*>tet  vamAr  «MhA  itodf  whether  immunity  can  be  imparted  by 

3.  ^i^jBi^^^^i ^^  Up^nni^  and  harmless  toxin. 

^'  ^^^K.^aaHLMfaMT  fitfloatOy  and  Professor  Behring  had  sue- 

5.  N(  ^"**^-^^||,  j^ij  — ^^nii^ng  dteoovery  of  the  serum  therapy  of 

^''"^^N^Bk^^AyftwUitiiiS  the  virus  by  means  of  chemical 


TUBERCtJLOTOXOlDlN   AND   IMMUNIZATION   SERUM. — ISHIGAMI. 


249 


reagents  and  then  by  immunizing  animals  with  it,  Ehrlich's  tetanus-toxoid, 
which  is  obtained  by  chemically  treating  the  virulent  toxin,  and  is  harmless 
to  animals,  stil!  retains  the  power  to  immuniz©  them  and  to  oeutraliza  the 
antitoxin. 

Cbnjsidering  these  facts,  it  will  be  quite  a  natural  step  to  apply  the  same 
principle  to  the  subject  of  tuberculosis,  and  to  expect  a  successful  solution 
of  it.    This  has  been  the  motive  of  my  preparing  these  remedi^. 

Moreover,  from  my  own  experience  of  many  years  I  found  that,  for  the 
purpose  of  curing  tuberculosis,  the  bacterial  immunization  is  necessary,  and 
that,  as  the  absorption  of  the  tubercle  bacilli  from  the  subcutaneous  tissue 
of  man  and  amn^als  is  extremely  difficult,  they  must  first  be  chemically  dis- 
solved and  thus  made  absorbable. 

Method  of  Preparing  Tiiberculo-toxotdtn. — ^The  culture  of  the  tu- 
,  bercle  bacilli  is  well  soaked  and  washed  with  water,  so  as  to  remove  the  soluble 
^toxin.  It  is  now  thoroughly  dried  and  weighed,  and,  after  again  washing 
with  water^  is  treated  with  strong  sulphuric  acid,  in  order  to  disintegrate  the 
bacterial  body  and  thus  to  extract  the  inner  toxin  and  to  change  its  tox- 
icity. Now,  by  adding  a  large  amount  of  water  and,  after  stirring,  letting 
stand  for  some  time,  the  fats  and  aromatic  oil  rise  to  the  top,  leaving  the 
active  substance  in  the  bottom  in  the  form  of  a  precipitate.  This  precipitate 
is  gathered  on  a  filter-paper  and  well  washed  with  distilled  water  until  it 
becomes  neutral.  Then  0.5  gram  of  the  dried  product  is  dissolved  in  100 
c.c.  of  a  weak  alkali  solution  to  a  brown-colored,  transparent  hquid. 

Although  the  preparation  of  tuberculo-toxoidin  is  such  a  simple  matter^ 
the  duration  of  soaking  in  the  sulphuric  acid  must  carefully  be  regulated  ac- 
cording to  the  virulence  of  the  bacilli,  otherwise  the  toxicity  may  remain  stiU 
too  stn>ng,  or  the  whole  contents  may  he  turned  useless  by  carbonissation. 
There  is  thus  required  more  or  less  skill  of  manipulatiom 

This  substance,  when  injected  subcutaneously  in  man  or  animals,  is 

e^ily  absorbed  mthout  irritating  the  locality,  and,  as  the  toxic  property  is 

I  already  changed,  comparatively  large  dos^  can  be  injected  without  harm. 

Yet  while  it  is  harmless,  it  is  as  effective  in  immunizing  man  and  animals  as 

Ehrlich's  so-called  tetanus  toxoid.    Hence  the  name,  '* Tuberculo-toxoidin," 

I  will  mention  here  the  following  animal  experiments,  in  order  to  show  the 
efficacy  and  harmlessneas  of  the  preparation: 


(1)  TeM  of  Toxicity, — By  the  injection  of  10  c.c.  of  the  tuberculo-toxoidin 
into  the  peritoneal  cavity  of  a  tuberculous  guinesrpig,  which  would  have  suc- 
cumbed in  twenty-four  hours  to  an  injection  of  0.1  c.c,  of  Koch's  old  tuber- 
culin, there  was  noticed  no  reaction.    This  show^  clearly  that  it  b  harmless. 

(2)  Prophyiactk  Test. — Guinea-pi^  injected  subcutaneously  with  1  c,c. 
of  the  toxoidin  are  generally  found  to  be  immune  against  the  inoculation  of 
the  tubercle  baeilii  from  the  fourth  till  the  fouxteenth  day  after  the  operation. 
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(3)  Tf^rapeuiic  ExperimeTda.— In  a  guinea-pig  subcutaneously  inoculated 
with  tul^ercle  bacilli,  if  the  treatment  commence  within  one  week  of  the 
inoculation  and  0,5  to  LO  c.c,  of  the  toxoidin  be  subcutaneously  injected 
about  ten  times,  the  disease  will  be  either  cured  or  prevented  from  making 
further  progr^s.  If,  two  or  three  weeks  after  the  inoculation  of  bacilli, 
the  injection  o!  the  above  doses  be  made  in  an  animal  with  greatly  swollen 
glands,  the  swelling  subsides,  the  body  weight  increases,  and  the  fatal  period 
h  much  postponed.  While  a  control  animal  dies  in  three  months,  the  teat 
animal  receiving  injection  treatment  lives  over  a  year.  WTiensuch  an 
animal  ia  killed,  it  is  foUnd  by  autopsy  that  the  tubercular  formations  of  the 
organs  are  not  entirely  healed;  this  is  due  to  the  fact  that  guinea-pi^  are 
too  susceptible  to  tubercle  bacilE  to  admit  of  a  complete  cure. 

A  noteworthy  fact  is  that  in  the  guinea-pigs  treated  with  the  toxoidin  the 
visceral  tutercles  generally  show  a  tendency  to  heal,  and  the  number  of 
cells  contmning  bacilli  is  much  greater  than  in  those  which  have  not  been 
thus  treated.  Moreover,  the  bacilli  in  the  cells  are  small  and  short,  e\idently 
showing  a  degenerative  form. 

Clinical  Application. — From  my  own  experience  and  the  reports  of 
other  practitioners  who  tried  the  preparation  the  following  conclusions  may 
be  drawn: 

(1)  By  injecting  the  preparation  in  a  gradually  increasing  dose  to  feverless 
tuberculous  patients,  almost  everj^  one  of  them  incresises  in  body  weight  and 
vital  capacity,  and  becomes  conscious  of  the  alleviation  of  the  symptom. 

(2)  The  bacilli  in  the  sputum  are  gradually  broken  up  and  agglutinated 
and  finally  disappear,  although  in  some  rare  cases  a  small  amount  of  ex- 
pectoration  containing  bacilli  is  found  for  a  long  time. 

(3)  The  quantity  of  opsonin  in  the  patient's  blood  is  found  to  gradually 
increase  by  the  injection  treatment. 

(4)  The  incipient  and  feverless  tuberculous  patients  can  be,  almost  with- 
out exception,  completely  cured  within  from  three  to  six  months  by  in- 
jection of  this  preparation. 

(5)  In  patients  in  more  or  less  advanced  stage,  if  the  nutrition  is  in  gpod 
order,  similar  results  can  be  obtained.  In  feverish  patients  a  satisfactory 
result  is  often  obtained  by  means  of  the  injection  used  side  by  side  with  anti- 
pyreiicB.     In  more  serious  cases,  beyond  a  certaui  degree,  it  is  quite  useless. 

(6)  Those  patients  who  were  once  cured  or  alleviated  by  this  treatment 
suffer  only  very  seldom  from  the  reattack. 

(7)  Out  of  the  total  of  772  tuberculous  patients,  each  of  whom  has  re- 
ceived more  than  fifteen  injections  of  tuberculo-toxoidin  in  ray  clinic  within 
the  past  few  years,  there  were  274  who  were  completely  cured  and  258  who 
"^re  partially  cured*    These  last  two  figures  added  together  make  532, 

ng  68.91  per  cent,  of  the  total  number  of  patients.    Those  who  disoon- 
tmued  the  treatment  for  various  reasons  numbered  107;  those  who  died 
odbered  29;  and  the  remnant  numbered  104. 
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(8)  Out  of  the  total  of  778  patients  treated  with  the  tuberculo-toxoidin 
(injected  more  than  fifteen  times)  by  other  practitioners,  there  were  232  who 
were  completely  cured  and  228  who  were  partially  cured.  These  last  two 
figures  combined  make  460 j  equal  to  59.13  per  cent,  of  the  total  number  of 
patients.  Those  who  discontinued  the  treatment  for  various  reasons  were 
162;  the  deaths,  63;  the  remnant,  93, 

The  average  number  of  injections  per  patient  among  those  completely 
cured  was  65, 

Immunization  Serum. 

On  the  problem  of  serum  therapy  of  tuberculosis  the  results  of  previous 
investigators,  which  are  undoubtedly  very  rich,  have  not  yet  reached  the 
st^e  to  permit  the  general  application  on  the  patients.  My  own  inv^tiga- 
tion  of  previous  years  has  also  failed  in  consequence  of  a  difficulty  of  immuniz- 
ing animals  from  tuberculosis,  and  of  the  characteristic  detrimental  reac- 
tion of  the  animal  serum  upon  tuberculous  patients.  However,  by  means  of 
injection  of  the  tuberculo-toxoidin  I  have  finally  succeeded  in  getting  an 
immunization  serum  of  a  comparatively  strong  efficacy.  I  have  also  suc- 
ceeded in  removing  the  characteristic  reaction  of  animal  serum  upon  tuber^ 
culous  patients  in  the  manner  to  he  mentioned  below. 

When  an  animal  serum  is  injected  subcutaneously  to  tuberculous  pa- 
tients, there  are  often  noticed  characteristic  \iolent  reactions,  such  as  acute 
urticaria  of  the  injected  locality,  redness  of  face,  palpitation  of  heart,  in- 
creased respiration,  itching  of  entire  skin  surface,  and,  rarely^  pain  of  joints. 
All  these  symptoms,  which  disappear  in  five  to  thirty  minutes,  are  doubtless 
due,  as  maintained  by  Dr.  S.  Ogata^  to  the  agglutination  of  red  blood- 
corpuscles. 

When  the  serum  of  a  goat,  or  a  cow,  or  a  horse  is  treated  with  2  to  3  per 
cent,  of  table-salt,  kept  at  50°  C,  for  thirty  minutes,  and  then  filtered 
tlurough  a  Chamberland  filter,  it  can  be  clearly  shoi^Ti  under  the  microscope 
to  have  entirely  lost  the  power  of  agglutinizing  the  blood-corpuscles  of 
tuberculous  patients  or  of  healthy  people,  and  mih  some  exception  It  no 
longer  causes  any  reaction,  either  local  or  general,  on  injection  into  patienta* 

Experiments  on  Animals.— When  0.1  c.c.  of  Koch's  old  tuberculin, 
which  IS  the  fatal  dose  to  a  tuberculous  guinea-pig,  is  mixed  with  0.025  ex, 
of  the  immunization  serum,  and,  after  ten  minutes'  standing,  injected  sub- 
cutaneously  into  the  tuberculous  guinea-pig,  there  is  not  the  slightest  dis- 
order noticed. 

When  the  phagocytic  phenomena  are  examined  according  to  Dr,  Wright's 
method,  my  immunization  aerum  presents  decidedly  more  marked  phagocy- 
tic activity  than  other  serums* 

When  0.5  c.c.  of  the  immimization  serum  diluted  to  four  times  its  volume 
is  subcutaneously  injected  every  other  day  into  a  tuberculous  gumea-pig 
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with  marketlly  Hwollen  lymphfttic  glands,  the  swelling  remarkably  ghrinks 
ifler  ftlx>ut  ten  injecUonB,     By  further  contiJiumg  this  treatment  the  courad  j 
of  thf^  diflaiyie  Ih  arreetal  in  spite  of  the  fact  that  the  tubercular  lesions  of] 
tlu^  nrgjirm  im^  not  ytit.  completely  healed*    The  microscopical  sections  show^ 
tbc!  bacilli  cngiilfetl  in  the  cells,  and  become  smaller  and  shorter,  indicating 
the  drgi^ntTiitit>n  pn>duccii  by  the  sonim. 

CuNUAU  Ai'i'LU ATioN.— <ienerally  apcaking,  my  immunization  serum 
d0Q8  not  rjiusci  by  subcutaneous  injection,  any  local  or  general  reaction,  as 
illMcty  stated  a!u«M\  slil!,  in  stnne  &xceptional  cases  of  idiosjuerasj^^  a  reao- 
tioa  may  l*t>  uniu  i  l  Whcn^  however,  it  is  administered  internally,  as  do-^ 
aeribeii  in  anotbi  r  rlmiitor,  it  producer  nearly  the  same  results  asbysubcu- 
tlMoyt  U|j«clbn,  but  without  any  reaction.  Hence,  except  for  cases  de- 
'"f^^*^  makk  or  locaJ  rmult^,  it  will  be  found  safej*  and  more  (X}nvemejit 
to  adiakibltr  it  intonuiUy . 

The  following  mam  require  subcnt^ieous  injection: 

(I)  The  msm  of  aeule  tubercular  cerebral  meningitis  in  which  the  exuda- 
tfan  is  nol  ysl  marke^l,  1  hav^  three  remrtls  of  satisfactoiy  cures  attained 
by  inje«liiig  lh»  iotuni  into  oUfafaBti  m  ho  had  fallen  into  stupor  from  tuberru- 
lar  c^^rabnl  mwiingtiat  I  haw  ibo  !ie\Tral  rfKx>rds  of  much  alleviation  by 
tti  wroMl  injiGtioa  of  etmm  of  reii>bnil  menin^tis  i^ipe^ng  in  the  couim 


IftlkiiQlknwg 
iiifhqmritogiUfcp 
(D  la  Mm  of 


fwitoiiitis  hav-ing  painfu]  tnduratioiis- 
arthritb  complaimng  of  pdn, 
cilhfir  tlie  iujectioii  or  the  mtemal  ftdminiftralioii 


tmbomiloiis  witb  hig^  fever  cu-  witti  ifeofilcreJ 

m  unit  far  tbe  ttibegt^to-toinHiii  \ 

iiftnAtobtmoitalto.    WlMti»i 

wad  lhi»  tsxm  dbtpptftnt  sad  nutritkni  b  rcetMxvd^  the  tdlwTulo- 
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(4)  The  phenomena  of  agglutination  degeneration  and  dumnution  of  the 
bacUli  are  similar  to  those  of  patients  under  the  toxoidin  treatment. 

Judging  from  the  peixjentage  results  summarized  in  the  tables  above, 
the  p^ult  of  the  serum  treatment  appeaiB  to  be  somewhat  inferior  to  that 
obtained  with  tuberculo-toxoidin.  As,  however^  the  serum  is  employed 
generally  in  the  more  serious  cases,  while  the  tuberculo-toxoidin  is  injected 
gjenerally  in  less  advanced  cases,  the  above  tables  are  not  strictly  comparable 
with  each  other.  If  the  advanced  patients  are  first  treated  with  the  serum 
until  the  symptoms  are  alleviated,  and  are  then  injected  with  tuberculo- 
toxoidin,  a  much  better  result  is  obtained. 

Internal  Administhation  of  Tuberculo-toxoidin   and  Immunisiation 

Sebum, 

The  subcutaneous  injection  of  the  tuberculo-toxoidin  is  ^  as  is  stated 
above,  the  safest  and  most  efficacious  of  all  the  modem  therapeutical  methode 
for  tuberculosis.  As,  however,  the  performance  of  the  subcutaneous  in- 
jection always  requires  proper  precautions,  there  are  many  patients  who  are 
prevented  from  receinng  the  treatment.  Moreover,  there  are  a  few  pa^ 
tients  of  constitutional  idiosyncrasy  on  whom  the  injection  of  the  serum 
causes  reaction.  For  these  cases  we  are  forced  to  resort  to  a  simpler 
method  of  applying  these  cures. 

I  have  ascertained,  by  experiments  on  animals,  that  the  internal  adminis- 
tration of  the  tuberculo-toxoidin  and  immunization  serum  ia  harmless  and 
efficacious.  Consequently,  I  have  tried  the  same  method  on  patients  for 
the  past  few  years,  and  found  it  comparatively  efficacious  and  free  from  any 
reaction. 

It  is  difficult  to  get  a  result  by  administering  in  the  liquid  state  the 
tuberculo-toxoidin  and  the  immunization  serum.  If  administered  in  the 
form  of  pills,  however,  they  are  partially  al^orbed  without  change,  as  is  seen 
from  the  following  facts: 

(1)  Those  patients  in  whom  the  injection  of  tuberculo-toxoidin  causes 
fever  are  also  subject  to  a  rise  of  temperature  by  the  internal  admimstratioo 
of  the  toxoidin  pills  of  comparatively  large  doses, 

(2)  Those  patients  in  whom  urticaria  is  produced  by  the  injection  of  the 
serum  are  also  susceptible  to  the  same  symptoms  on  administration  of  the 
serum  pills  in  comparatively  large  doses. 

With  patients  in  an  advanced  stage,  receiving  the  toxoidin  injection,  I 
administer  at  the  same  time  the  pills  in  the  following  manner: 

The  serum  pills  are  given  first  until  all  the  symptoms  are  sufficiently 
alleviated.  The  toxoidin  pills  are  then  substituted,  and  in  the  meanwhile 
the  number  of  injections  is  gradually  diminished.  The  administration  of 
the  pills  is  maintained  for  a  long  time  after  stopping  the  injections,  thus  to 
prevent  the  diminution  of  the  immunity  attained. 
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THE  PART  OF  ENZYMES  IN  TUBERCULOUS  LESIONS. 


By  Eugene  L.  Opie, 

FVoiU  tbe  Rookefeller  Iiutltute  for  Medical  ReMftroti,  H«w  York. 


Substances  formed  by  digestion  of  protein  were  first  found  in  inflammar 
tory  exudates  more  than  forty  years  ago;  so-called  peptone  was  found  in  pus 
by  Eichwald  (1864),  and  many  observers  denaonstrated  its  presence  in  the 
urine  in  aasociation  with  a  variety  of  ijiflammatory  and  suppurative  condi- 
tions, such  as  empyema,  purulent  peritonitis,  and  pneumonia*  What  has 
been  described  as  peptone,  but  is  now  designated  albumose,  was  found  in 
purulent  sputum  by  Kossel,  and  to  explain  its  presence  he  cited  an  obser- 
vation of  Friedrich  Miiller^  who  had  found  that  a  glycerin  extract  of 
purulent  sputum  was  capable  of  digesting  fibrin  in  the  presence  of  weak 
alkali. 

Friedrich  Miiller,  it  is  well  known,  has  subsequently  studied  the  autoly- 
sis of  lung  consolidated  by  the  exudate  of  acute  croupous  pneumonia,  and 
has  shown  that  self-digestion  at  body  temperature,  under  conditions  which 
prevent  the  multiplication  of  bacteria,  occurs  with  formation  of  albumose, 
leucin,  tyrosin,  and  other  substances  which  are  obtained  by  decomposition 
of  proteid.  Nuclei  disappear  in  the  autolyaed  lung,  and  nucldns  disinte- 
grate. These  observations  are  believed  to  explain,  in  part  at  least,  the  dis- 
integration and  absorption  of  leukocytes  and  fibrin  which  fill  the  alveoU 
of  the  pneumonic  lung.  Evidence  that  digestion  of  the  exudate  occurs  at 
the  time  of  resolution  is  furnished  by  the  presence  of  albumose  and  true 
peptone  in  the  urine  during  a  period  shortly  before  and  until  several  day»  I 
after  crisis  (Ito), 

The  enzyme  which  Friedrich  Miiller  first  found  in  purulent  sputum  di- 
gests proteid  with  the  greatest  activity  in  the  presence  of  an  alkaline 
medium,  and  is  peculiar  to  the  polynuclear  leukoc>^te3  in  whatever  situa- 
tion  these  cells  occur.  By  studies  published  several  yearn  ago  I  have  shown 
that  the  cells  of  an  inflammatory  exudate  contain  a  second  enzyme,  which  is 
distijiguishable  from  that  of  the  pol>"nucIear  leukocytes  by  its  activity  in 
acid,  whereas  it  fiuls  to  digest  in  an  alkaline,  medium.  Tlus  enzyme  h 
present  in  the  large  mononuclear  phagocytes,  which  are  most  abundant 
during  tbe  later  stages  of  inflammatory  reaction.  I  have  found  it  conven- 
ient to  designate  the  first  enzyme  leukoprotease,  the  second,  lymphopro- 
tease.    With  acute  mflammation,  as  with  gastrointestinal  digestion,  two 
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enzymes  are  concerned,  and  one,  like  trypsin,  acts  in  the  presence  of  alkali^ 

whereas  the  other,  like  pepsin,  acts  best  in  the  presence  of  acid. 

The  reactions  wliich  follow  the  invasion  of  the  tubercle  bacillus,  unlike 
the  acute  inflammatorj'^  processes  just  mentioned,  exhibit  little  obvious  ten- 
dency to  resolve  and  disappear.  With  human  tuberculous  pneumonia  there 
is  apparently  no  tendency  to  resolution,  but,  on  the  contrary,  caseation 
occurs,  and  the  tissue  is  converted  into  relatively  insoluble  material,  which, 
as  Muller  and  his  pupils  have  shown,  has  the  characters  of  coagulated  al- 
bumin* Nevertheless,  solution  and  disappearance  of  a  tuberculous  exudate 
may  occur  in  animals  wliich  exhibit  resistance  to  the  invasion  of  the  tubercle 
bacillus.  Von  Behring  has  found  that  tuberculous  pneumonia  in  the  horse 
may  undergo  resolution.  Especially  noteworthy  are  the  observations  of 
J.  L.  Nichols,  made  upon  rabbits  immunized  by  the  method  of  Trudeau, 
Vaccinated  animals,  when  inoculated  intravenously  with  virulent  tubercle 
bacillus,  exhibit  a  more  intent  reaction  than  normal  animals  inoculated  for 
control  with  the  same  microorganism.  At  the  end  of  from  nine  to  seven- 
teen days  the  lungs  of  the  vaccinated  animal  are  voluminous  and  injected, 
and  contain  large  tubercle  composed  of  epithelioid  cells,  with  some  poly- 
nuclear  leukocytes;  there  is  no  caseation,  and  the  lesion  has  the  appearance 
of  pneumonia.  Tubercles  in  the  control,  on  the  contrary^  are  small.  In 
the  vaccinated  ammals  Nichols  found  that  the  reaction  reaches  a  maximum 
and  subsides;  tubercle  bacilli  cannot  be  found;  cells  forming  tubercles  dis- 
appear, and  the  lungs  return  to  normal.  In  the  unvaccinated  animals 
tubercles  continue  to  increase  in  size,  tubercle  bacilli  are  abundant,  and  casea- 
tion occurs.  Disappearance  of  the  tuberculous  pneumonia  in  the  vacci- 
nated animal  is  unaccompanied  by  caseation,  and  resembles  resolution  in 
acute  croupous  pneumonia,  but,  whereas  in  the  exudate  of  the  latter  poly- 
nuclear  leukocjrtes  are  predominant,  in  the  tuberculous  process  mononu- 
clear cells,  the  so-called  epithelial  cells,  are  in  far  greater  number.  These 
facts  demonstrate  that  tuberculous  pneumonia  in  insusceptible  animals 
may  resolve. 

Little  attempt  has  been  made  to  study  the  enzymes  contained  in  the 
cells,  which  accumulate  as  the  result  of  tuberculosis,  and  there  is  no  evidence 
to  determine  if  en^symes  have  a  part  in  the  resolution  of  tuberculous  exu- 
dates. Suggestion  that  the  epithelioid  cells  of  the  tubercle  contain  pro- 
teolytic enzymes  is  furnished  by  the  phagocytosis  of  tubercle  bacilli,  which 
are  probably  m  part  destroyed  and  dissolved;  the  same  cells,  moreover, 
occasionally  ingest  and  d^troy  polynuclear  leukocytes  and  other  cellular 
elements. 

SchmoU  and  Sodn  have  found  that  cheesy  material  from  tuberculous 
tissue  consists  almost  wholly  of  proteid  substance,  insoluble  in  water;  the 
small  proportion  of  phosphoric  acid  in  cheesy  material  has  given  indication 
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that  products  derived  from  the  destroyed  nuclei  are  quickly  removed, 
They  have  found  that  tuberculpus  pneumonic  lung  and  cheesy  material 
undergo  only  trivial  autolysis  when  incubated  in  normal  salt  solution  under 
toluoL  Matthes  has  examined  tuberculous  glands  which  have  not  under- 
gone complete  caseation,  and  has  obtained  reactions  which  indicate  the 
presence  of  products  of  proteid  digestion,  namely,  deutero-albumoseand  pep- 
tone* Speithoff  has  found  albumose  and  peptone  in  extracts  prepared  from 
the  non-caseous  parts  of  tuberculous  l>^mphatic  glands,  but  has  found  these 
substances  absent  in  pure  caseous  material,  that  is,  living  tuberculous 
tissue  contains  in  small  amount  products  of  proteid  digestion,  whereas 
dead  tuberculous  material  contains  none- 

With  the  assistance  of  Miss  B.  I.  Barker  I  have  attempted  to  determine 
if  the  proteidnligesting  enzymes  which  may  be  demonstrated  Ln  the  cells  of 
an  acute  inflammatory  exudate  are  present  as  well  in  newly  formed  tubercu- 
lous tissue.  Autolysis  of  such  tissue  does  not  allow  an  accurate  estimate  of 
its  enzymotic  action  when  the  available  material  is  small  in  amount^  for  the 
proteid  which  is  acted  upon  by  the  enzyme  is  limited  to  that  of  the  cells 
which  contain  it.  For  this  reason  smaU  quantities  of  the  tissue  to  be  tested 
have  been  allowed  to  act  upon  a  fixed  quantity  of  foreign  proteid,  namely, 
blood-serum  coagulated  by  heat.  To  determine  what  reaction  favors  digest 
tion,  tests  have  been  made  in  the  presence  of  acetic  acid  or  of  sodium 
carbonate  or  of  a  neutral  medium.  Digestion  has  been  measured  by 
determining,  with  the  Kjeldahl  method  for  the  estimation  of  nitrogen, 
the  amount  of  coagulate  protein  converted  into  incoagulable  products  of 
digestion » 

Tuberculous  tissue  has  been  obtMued  from  the  mediastinum  of  animals 
which  have  received  tubercle  baciili  in  the  pleural  cavity.  During  the  first 
two  or  three  weeks  after  inoculation  this  tissoe  is  gray  white  and  resembles 
sarcoma,  but  later  caseation  occurs,  and  the  massif  which  fill  the  mediasti- 
num may  become  opaque  and  necrotic.  These  newly  formed  maasea  have 
the  histological  character  of  diffuse  tuberculous  tissue,  and  consist  in  great 
part  of  large  epithelioid  cells.  These  cells  in  the  dog  are  identical  in  structure 
with  the  large  mononuclear  cells  which  are  found  during  the  late  stagm  of 
an  inflammatory  reaction.  During  the  first  few  weeks  after  inoculation 
polynuclear  leukocytes  are  abundant,  and  often  occur  in  small  collections 
among  the  epithelioid  cells.  The  presence  of  polynuclear  leukocytes  in  the 
newly  formed  tuberculous  tissue  is  in  accord  with  the  well-known  fact  that 
tubercle  bacilli,  when  injected  into  animals,  causes^  like  other  microorgan- 
Ivnji,  accumulation  of  poljniuclear  leukocytes;  these  cells  are  soon  wholly 
or  almost  wholly  displaced  by  mononuclear  epithelioid  cells,  and  after  the 
first  few  weeks  the  tuberculous  tissue  in  the  mediastinum  contains  few  if 
any  polynuclear  leukoeytca. 
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It  has  been  shown  by  Biondi,  Hedin  and  Rowland,  and  others,  that 
various  tiBSues  of  the  body  undergo  autolysis  with  greater  activity  in  an 
acid  than  in  an  alkalme  medium.  I  have  shown,  some  years  ago,  that 
active  digestion  of  foreign  proteid,  which  occurs  in  the  presence  of  an  alka- 
line mediura,  is  caused  only  by  tissues  or  exudates,  the  pancreas  excepted, 
which  contain  polynuclear  leukocytes  in  abundance.  Tests  made  with 
tuberculous  mediastinal  tissue  have  shown  that  active  digestion,  in  the 
presence  of  weak  alkali  (sodium  carbonate),  occurs  with  tissue  removed 
during  the  first  weeks  of  the  tuberculous  reaction  at  a  time  when  poljTiu* 
clear  leukocytes  are  abundant;  but  after  about  the  third  week,  when  poly- 
nuclear leukoc)^^  have  diminished  in  number,  such  digestion  is  far  less  active 
and  disappears  almost  completely.  The  tuberculous  tissue  contains,  more- 
over, an  en2yme  which  digests  proteid  in  the  presence  of  weak  acid.  This 
enzyme  is  active  in  tissue  obtained  a  short  time  after  inoculation,  and  is 
still  present  at  a  later  stage,  in  which  the  enzyme  of  the  poljTauclear  leuko- 
cyte has  disappeared.  Since  the  cells  of  this  tissue  are  almost  wholly 
largie  epithelioid  cells,  there  is  little  doubt  that  they  contain  the  enzyme 
which  is  constantly  present  in  tuberculous  tissue. 

That  this  enzyme  of  the  epithelioid  cells  is  much  more  active  than  the 
similar  well-known  enssyme  which  causes  autolysis  of  liver  and  of  other  organs, 
is  shown  by  a  comparison  of  the  enzymotic  acti\ity  of  normal  liver  with 
that  of  liver  thickly  studded  with  miUary  tubercles,  for  such  hepatic  tissue, 
obtained  as  the  result  of  experimental  inoculation,  has  caused  much  more 
active  proteolysis  in  an  acid  medium  than  normal  liver  tissue* 

As  long  as  the  tuberculous  tissue  has  the  gross  and  histological  appearance 
of  li\ing  tissue,  the  enzyme  which  digests  in  acid  is  present,  but  with  the 
progress  of  caseation  it  gradually  diminishes  in  amount,  and  at  a  time 
when  caseation  is  almost  complete^  the  enzyme  exhibits  only  trivial 
activity. 

The  behavior  of  the  enzymes  of  tuberculous  tissue,  in  the  presence  of  the 
fluid  which  accumulates  in  infected  serous  cavities,  is  of  interest  for  the  reason 
that  the  enzyme  of  polynuclear  leukocytes,  I  have  shown,  is  wholly  inactive 
in  the  pr^^ence  of  blood-serum.  This  power  of  the  blood-serum  to  inhibit 
the  enzyme  of  the  polynuclear  leukocytes  passes,  with  the  serum  of  the  blood, 
into  the  serum  of  the  inflammatory  exudate,  so  that  the  polynuclear  leuko- 
cytes of  the  exudate  are  suspended  in  a  fluid  which  is  capable  of  restraining 
the  action  of  their  enzyme,  should  it  be  set  free  by  disintegration  of  the  cell 
or  by  other  means.  In  other  words,  the  leukocyte  which  acts  as  a  phagocyte 
contains  an  enzyme  which  may  attack  bacteria  or  other  proteid  bodies 
ingested  by  the  cell,  but  is  rendered  inactive  as  soon  as  it  escapes  from  the 
cell  body.  Experiments  have  shoum  that,  when  suppuration  occurs,  the 
antienzymotic  action  of  the  serum  is^  on  the  contrary,  overcome;  increasing 


I 
I 


PABT  or  ENZYMES  IN  TUBERCULOUS    LESIONS. — OPIE. 


259 


quantities  of  enzyme^  set  free  by  disintegration  of  poiynuclear  leukocytes^ 
are  no  longer  restrained  by  antienzj^ne,  which  is  present,  so  that  the  puru- 
lent fluid  is  capable  of  dissolving  fibrin  and  necrotic  tissue  with  which  it 
comes  in  contact.  Upon  this  property  doubtless  depends  the  solution 
of  tissue  which  occurs  with  suppuration  and  causes  erosion  and  undermining. 
Resolution  of  an  inflammatory  exudate,  with  restoration  of  the  inflamed 
tissue  to  normal,  may  occur  so  long  as  the  inflammatory  reaction  has  not 
reached  the  stage  of  suppuration,  but  with  abscess  formation  r^toration 
to  normal  by  disappear^ce  of  exudate  is  not  posaible,  for  tissue  has  been 
destroyed. 

These  facts,  concerning  acute  inflammation,  are  recalled  for  the  purpose 
of  comparison  with  change  which  occur  during  tlie  progress  of  tuberculosis. 
In  the  tuberculous  lesion,  poiynuclear  leukocytes  have  a  relatively  incon- 
spicuous part,  whereas  mononuclear  celts  containing  an  enzyme  which  acta 
laith  maximum  activity  in  the  presence  of  acid  are  predominant.  An 
opportunity  to  study  the  effect  of  a  serous  e^xudate  which  accumidates  as 
the  result  of  tuberculous  infection  upon  the  enzymes  of  tuberculous  tissue 
is  afforded  by  the  pleurisy  which  r^ults  when  tutercle  bacilli  are  injected 
into  the  pleural  caiity  of  the  dog.  Digestion  caused  by  tuberculous  tissue 
obtained  shortly  after  inoculation  haa  been  found  slightly  inhibited  by  the 
serum  of  the  tuberculous  effusion,  whereas  complete  inhibition  has  resulted 
when  the  same  enzyme  is  brought  into  contact  with  an  equal  quantity  of 
fresh  blood-serum.  The  tuberculous  tissue  which  has  been  employed  has 
contained  both  leukoprotease,  the  enzyme  of  poiynuclear  leukocytes,  and  the 
enzyme  which  digests  in  acid  and  is  constantly  present  in  li\ing  tAil>ercalous 
tissuCp  Further  tests  have  shown  that  the  serum  of  the  tuberculous  exudate, 
like  the  serum  of  the  blood,  actively  inhibits  the  enzyme  of  the  poiynuclear 
leukocytes,  whereas  it  has  lost  the  property  possessed  by  the  blood*serum 
to  restrain  an  enzyme  acting  in  the  presence  of  acid*  (Tests  were  made  with 
the  enzyme  contained  in  lymphatic  glands,  as  tuberculous  tissue  containing 
no  leukoprotease  waa  not  available.) 

Furthermore,  the  tuberculous  serum  not  only  fails  to  inhibit  the  emsyme 
which  acts  in  acid,  but  is  itself  capable  of  proteolytic  action;  that  is,  it  con- 
tains enzyme  unrestrained  by  antienzyine*  If  blood-scrum  or  the  serum 
of  an  acute  serofibrinous  exudate,  obtained  by  a  single  intraperitoneal 
injection  of  turpentine,  is  incubated  with  coagulated  proteid,  no  digestion 
results,  but  if  an  equal  quantity  of  tuberculous  serum  is  employed,  active 
proteolysb  occurs*  The  experiments  wtiich  have  been  performed  indicate 
that  prot«K>lytic  activity  of  the  exuded  tuberculous  serum  increases  with  the 
age  of  the  exudate. 

The  experiments  which  have  been  d^cribed  offer  sugg^tions  to  explain 
Bome  of  the  changes  occurring  in  the  tubercle.    In  the  first  place,  it  is  note* 
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worthy  that  the  epithelioid  cells  of  the  tubercle  contaiii  an  enzyme  which 
resembles  that  contained  in  the  large  mononuclear  phagoc>i^,  abundant 
during  the  late  stag^  of  an  acute  inflammatory  reaction.  Many  patbolo^st^ 
have  maintained  that  these  cells  are  identical. 

There  are>  I  loelieve,  analogies  between  the  digestion  of  tissue  which  occurs 
with  suppuration,  and  the  caseation  of  tuberculous  tissue,  and  it  seems  not 
improbable  that  the  occurrence  of  caseation  is  dependent,  in  part  at  leasts 
upon  the  presence  of  unrestrained  enzymes  in  the  tissue*  With  suppuration 
the  enzymes  of  the  polynuclear  leukocytes  are  no  longer  checked  by  the 
serum  which  surrounds  the  cells.  With  pleural  tuberculosis,  changes  re- 
ferable to  the  action  of  the  tubercle  bacillus  occur  in  the  exuded  serum, 
BO  that  it  loses  its  power  to  restrain  the  activity  of  the  enzyme  constantly 
present  in  tuberculous  tissue.  It  is  not  improbable  that  the  same  changes 
occur  within  solid  tut)erculous  masses,  particularly  since  access  of  noniiai 
serum  is  impaired  by  the  poor  vascularization  of  tuberculous  tissue.  The 
caseous  necrosb  which  occurs  is  associated  with  solution  of  nuclei,  and,  first 
affecting  the  epithelioid  cells,  later  d^troys  the  neightoring  structures,  so 
that  homogeneous  areas  of  caseation  result.  The  enzyme  of  the  polynuclear 
leukocj-i^es  causes  liquefaction  of  tissue,  whereas  the  weaker  enzjTne  of  tuber- 
culous tissue  causes  no  solution.  Products  of  proteid  digestion,  nevertheless, 
acoordingto  the  observation  of  Matthes  and  Speitoff ,  pre\iously  cited,  are  pres- 
ent in  the  tuberculous  tissue,  but  quickly  disappear  after  caseation  has  oc- 
curred. Injury  to  tissue  is  due  primarily  to  the  action  of  the  tubercle  bacil- 
lus, but  the  occurrence  of  caseation  is  perhaps  directly  referable  to  autolysis. 
Somewhat  similar  necrosis  occurs  in  other  conditions  with  which  large  mononu- 
clear cells  rich  in  enzyme,  similar  to  that  of  the  tubercle,  are  massed  together. 
The  lesions  of  typhoid  fever  are  in  large  part  accumulations  of  such  cells, 
and  are  characterized  by  early  necrosis.  Longcope  has  found  in  tjrphoid 
lymphatic  gland  an  enzyme  which  digests  proteid  in  the  presence  of  acid,  and 
is  similar  to  that  which  I  have  found  in  inflamed  lymphatic  glands  containing 
the  same  type  of  cell. 

Caseation  is  not  an  essential  feature  of  tuberculosis*  Resolution  and  re- 
covery occur  without  destruction  of  tissue  when  the  reaction  has  accomplished 
the  destruction  of  the  microorganism.  Autolysis  of  cells  which  form  the 
exudate  occurs  in  the  pr^enoe  of  serum  capable  of  restraining  the  enzyme 
they  contain,  and  their  disappearance  is  brought  about  without  injury  to  ad- 
jacent tissues.  With  caseation,  on  the  contrar>\  the  cells  are  transformed 
into  insoluble  material  which  is  absorbed  with  much  difficulty,  and  when  the 
caseous  area  communicate  with  the  surface  of  the  body,  ulceration  results* 
Return  to  normal  is  possible  only  by  new  formation  of  tissue,  for  resolution 
or  absorption  of  exudate,  even  were  it  possible,  would  not  r^tore  the  infected 
tissue  to  its  former  condition. 


PABT  OF    ENZYMES   IN   TUBERCULOUS   LESIONS, — OPIE,  261 

El  papel  de  los  Fermentos  en  lesiones  Tuberculosas.— (Opie.) 

El  fermento  de  los  tejidos  tuberculosoa  ha  sido  estudiado  en  animales 
inoculados  en  la  pleura  coa  el  bacilo  de  la  tuberculosis*  El  ferme0to  pecu- 
liar a  los  leucositos  poUuucIeares  se  observa  momentos  despu^s  de  la  inocu- 
lacidn,  mas  ^^ste  disminuye  rapidamente  en  acti\idad.  Un  segundo  fcr- 
mento  capaz  de  digerir  sustancias  proteollticas,  en  un  medio  ligeramenta 
acido,  es  presente  en  abundancia  hasta  que  la  degeneraci6n  caceosa  aparese 
cuando  este  desaparese  rapidamente.  El  suero  de  la  exudacion  que  se 
acumula  en  el  interior  del  pecho,  tiene  el  poder  de  dkniinuir  6  abolir  la 
acci6n  del  suero  de  la  sangre,  6  de  otros  fermentos  por  el  estUo*  El  fermento 
que  actua  en  un  medio  acido,  preaente  en  las  celulas  cpiteliales  del  tuber- 
culo  (paresido  al  fermento  de  las  celulaa  grandes  mononucleadas),  cumunes 
en  la  exudad6n  de  las  inflaniaciones,  puede  producir  otolisis  en  la  ausencia 
de  un  aba^ecimiento  suficiente  de  circulacion,  y  esto  explica  el  fen6meno 
de  la  degeneracion  caceosa  en  los  tejidos  que  contienen  los  productos  del 
baeilo  de  la  tuberculosis  y  que  tienen  una  vascularizacion  pobre* 


Le  rdle  des  enzymes  dans  les  l&ions  tubercuklresp — (OpibO 
Lea  enzymes  des  tissus  tuberculeux  ont  4t4  ^tudi^s  chez  les  anlmaux 
inocul^s  dans  la  cavity  pleurale  avec  te  bacille  tuberculeux.  On  remarque  la 
presence  des  enzymes  sp^ciaux  aux  leucocytes  polynucl^ii^s  [jeu  de  temps 
apr^  rinoculation,  mais  leur  activity  diminue  trfe  vite*  Un  deuxi^me  enzy- 
me qui  dig^re  le  proteide  dans  un  acide  faible  est  pr^aent  en  abondance  jiisqu, 
k  ce  que  la  caseation  sur\^enne,  mais  disparait  ensuite.  Le  s^rum  de  Tex- 
sudation  qui  s'accumule  dans  la  poitrine  perd  le  pouvoir  possdd^  par  le  s^rum 
du  sang  d'arrfiter  ces  enz>^mes  et  autres  enzymes  aimilaires.  L*enzyme  qui 
op^re  dans  Tacide  se  trouve  4videmment  present  dans  les  cellules  ilpitheliaies 
du  tubercule  et  ressemble  k  celles  des  larges  cellules  mononucl^aires  d'une 
inflammation  exsudate  taudis  que  les  cellules  4pitb^lia!es  ressemblent  L'au- 
tolysis  causae  par  les  enzymes  dont  la  marche  n'est  plus  arrfit^e;  ce  qui  pent 
expUquer  roccurrence  de  la  cas6ation  dans  le  tissu  contenant  les  produits 
du  bacille  tuberculeux  et  pauvrement  vascularis^. 


Die  Rolle  der  Enzyme  bei  tuberkuliJsen  Verletzungen. — (Opie,) 

Die  Enzyme  der  tuberkulosen  Gewebe  sind  bei  Tieren  studiert  worden, 
denen  der  Tuberkelbazillus  in  die  Pleurahohle  inokuliert  worden  war*  Das 
den  pol>Tiuklearen  Leukozj^ten  eigentiimliche  Enzym  ist  kurze  Zeit  nach  der 
Inokulation  vorhanden,  verringert  sich  aber  rasch  in  der  AktiviUt,  Ein 
zweites  Enzym,  welches  Proteide  in  einer  scbwachea  Saure  verdautj  ist 
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reichlich  vorhanden  bis  Verkasung  eintritt,  aber  in  der  Folge  verschwindet  es- 
Das  exudative  Serum,  welches  sich  im  Brustkorbe  ansammelt,  verliert  die 
Kraft,  welche  das  Blutserum  besitzt,  dieses  und  andere  Enzyme  in  ihiem 
Fortschreiten  auf  zuhalten.  Die  Enzyme,  welche  in  der  S&ure  wirken,  and 
zweifellos  in  den  epithelioiden  ZellendesTuberkels  enthalten  und  and  jenen 
&hnlich,  welche  von  den  grossen  mononuklearen  Zellen  eines  entziindlichen 
Exudates  kommen,  denen  die  epithelioiden  Zellen  ahnehi. 

Autolyse,  durch  die  Enzyme  verursacht,  kann  nicht  langer  zunickg&- 
halten  werden,  mag  das  Vorkommen  von  Verkasung  in  Geweben  erklaren, 
die  Produkte  des  Tuberkelbazillus  enthalten  imd  in  ungeniigender  Weise 
mit  Blutgefassen  versehen  sind. 


PROPRI^TES  HUMORALES  DES  EXSUDATS  TUBERCU- 

LEUX  (APPLICATIONS  DIAGNOSTIQUES    ET 

PRONOSTIQUES). 

Pab  M.  Paul  Courmont, 


Depuis  dix  ans,  nous  gtudions  les  propri4t^.s  humorales  des  exeiidats 
et  prineipalement  des  pleurisies,  tuberculeux,'  Noa  conclusions  actueUea 
basfes  sur  robaervation  de  200  cas  d'exsudata  divers  portent  but  les  points 
suivanta. 

L  Quantity  de  i/exbjtoat. 

Dans  la  pleur&ie  s4ro-fibrmeuse  primitive,  une  grande  quantity  d'exsu- 
dat  est  plut6t  d'ua  boo  pronostic*  Le  liquide  enipeche  lea  surfaces  de  la 
pl^vre  couvertes  de  fausses  membranes  de  frottej-  Tune  centre  Tautre  (Lb 
Daman y).  Notre  observation  (voir  Th^se  de  Pallasse,  Lyon,  1905)  montre 
que,  sauf  le  cas  de  granulie  pleurale,  les  pleurMes  s^ro-fibrineuses  h  grand 
4pancbement  gu^rissent  mieux  et  plus  compl^tement.  Ce  fait  serait  contre 
les  ponctions  ^vacuatric^  dont  les  r^ultats  oe  sont  pas  toujours  favorable^. 

2.   COAGULABIUT^, 

Nous  enseignona  depuis  loogtemps  que  la  production  d'un  gros  caUIot 
dans  Texsudat  pleural,  hors  de  la  pl^vre,  eat  plut6t  d*iin  pronostic  favorable; 
Jousset  {de  Paris)  a  publi6  6galement  qu'une  quantity  de  fibrine  inf^rieure 
a  0  gr.  60  par  litre  est  d*un  mauvais  pronostic.  Nous  considerons  comme 
d*un  pronostic  d^favorable  la  diminuiimif  puis  la  disparition  de  la  coagula- 
bility de  Texsudat  au  cours  de  ponctions  successives.* 

3.  Toxicit^-Anaphtlaxie* 
Nous  avons  public  en  1900  des  experiences  montrant  que  la  s^rosit4  des 
exsudats  tuberculeux  de  Thomme  est  tr6s  toxiquesur  la  lapinen  injections 
intra- veineuses.*  Dans  le  meme  m^moire,  nous  d^montrons  la  propri^ti 
anaphylactique  pour  le  cobaye  de  certains  exsudats  pleur^tiques  tubercu- 
leux:  des  injections  tres  niinimes  (1  c*c.),  mais  nip^t^es,  de  ees  exsudats  sous 
la  peau  du  cobaye,  font  mourir  raaimal  avec  une  dose  totale  qui  n 'attaint 
eouvent  pas  le  dixi^me  de  la  dose  totale  que  peut  supporter  ranimal  si  cette 
dose  est  injects  en  une  seule  fois.  (''Toxicity  des  exsudats  tuberculeux," 
Archiv.  de  Pbarmacodynamie,  vol  vii,  p.  2S3,  1900*)    Nous  sommes  revenus 
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r^cemment  sur  cette  question  ('' Anaphylaxie  avec  les  liquides  de  pleurisies 
tuberculeuses/'  Province  m^cale,  22  Juin,  1907),  montrant  que  nous  avons 
public  ces  experiences  en  1900,  deux  ans  avant  que  M.  Bichet  crde  le  mot 
"anaphylaxie"  et  plusieurs  ann^  avant  les  exp^enoes  d'Arthus,  Rosenau, 
etc.,  sur  Tanaphylaxie  par  le  s^rum  de  cheval.  Au  point  de  vue  pratique, 
nous  ne  savons  pas  si  cette  anaphylaxie  pour  le  oobaye  des  exsudats  tuber- 
culeux  indique  que  Thomme  porteur  d'une  pleurdsie  soit  anaphylaxis  par 
la  resorption  de  son  exsudat. 

4.  PouvoiR  Bactericide. 

n  y  a  dix  ans,  nous  avons  montrS'  que  la  sSrositS  des  exsudats  tubercu- 
leux  (pleurisies  notamment)  est  bactericide  "in  vitro"  pour  le  bacille  de 
Koch  (cultures  homogftnes)  qu'on  y  ensemence.  H  y  a  1&  une  notion  theori- 
que  importante  et  un  moyen  de  pronostic  interessant.'  (Voir:  Paul 
Courmont :  ''  Action  des  epanchements  des  sdreuses  sur  les  cultures  de  badlles 
de  Koch,"  Soc.  de  Biologie,  28  Mai  1898.) 

5.  PouvoiR  Agglutinant. 

Nous  avons  demontre  que  les  exsudats  tuberculeux  sont  aglutinants 
pour  le  bacille  de  Koch  en  cultures  homog^nes  (1898)^  et  qu'il  y  a  1&  un 
moyen  de  s^ro-diagnostic  local  f aisant  le  diagnostic  de  localisatioiL  En  effet, 
la  pl^vre  fabrique  elle  m^me  des  agglutinines,  et  ne  les  regoit  pas  toutes  du 
sang.  L'exsudat  pleural  pent  en  efifet  etre  plus  ou  moins  ag^utinant  que 
le  serum  sanguin;  il  pent  m^me  etre  agglutinant  alors  que  le  sSrum  g^ngiiin 
ne  Test  pas,  et  reciproquement.  L'agglutination  par  les  serosites  pleurales 
conduit  au  sero-diagnostic  et  au  sero-pronostic. 

(A)   S4RO-DIAGN08TIC. 

Le  pouvoir  agglutinant  d'un  exsudat  vis  a  vis  du  baciUe  de  Koch  (k 
partir  de  1  pour  5)  est  im  signe  a  peu  pr^  certain  de  tuberculose,  et  un  mo3ren 
de  diagnostic  excellent.  L'absence  de  pouvoir  agglutinant  d'un  exsudat 
indique,  soit  que  la  pleuresie  n'est  pas  tuberculeuse,  soit  qu'il  s'agit  d'une 
tuberculose  grave. 

(B)  S4ro-pronostic. 

C'est  en  effet  dans  les  cas  graves  de  tuberculose  pleurale  que  Texsudat 
n'est  pas  agglutinant  ou  bien  perd  cette  propriete.  Nous  avons  montre* 
(Voir:  Jour.  Amer.  Med.  Assoc,  May  19, 1906),  par  ime  longue  observation 
de  1 12  cas  de  pleuresies  tuberculeuses  suivies  pendant  8  ans:  que  les  pleure- 
sies  tuberculeuses  dont  le  liquide  est  agglutinant  gutrissent  75  per  cent.; 
tandis  que  celles  dont  le  liquide  n'est  jxis  agglutinant  meurent  73  per  cent. 
Les  conclusions  precedentes  s'appliquent  non  seulement  aux  pleureaes 
mais  aux  peritonites,  aux  hydrarthroses.  Quant  au  liquide  cephalorachidien 
des  meningites  tuberculeuses,  U  n'est  jamais  agghdinanL 
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6,  Tout  ce  qui  pr^&ie  montre  que  les  reactions  patbologiques  de  la 
pl^vre  ne  sont  pas  passivesj  mais  actives.  Les  s^reuses  ne  sont  pas  de  simples 
filtres;  elles  ont  un  r6Ie  particuUer,  elles  secr^tent  lea  aaticorps  et  joueui 
im  r6le  actii  dans  la  defense  de  I'organisme** 
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The  Humoral  Properties  of  Tuberculous  Exudates :  Their  Diagnostic  and 
Prognostic  Applications. — (F,  Courmont.) 

1,  In  primarj^  sero-fibrinous  pleurisy,  abundant  exudate  b  of  good 
omen.  Except  cases  of  pleural  granulia,  the  pleurisies  with  large  effusion 
recover  completely.     Aspiration  is  unnecessaiy, 

2,  The  production  of  a  clot  in  the  pleura  indicates  unfavorable  prognosis, 
A  diminishing  coagulability  of  the  effusion^  as  shown  in  successive  punctures, 
is  a  bad  sign. 

3.  The  exudates  of  tuberculous  pleurisy  have  an  anaphylactic  property 
for  the  guinea-pig,  giving  fatal  effect  to  one-tenth  of  the  usual  fatal  dose  of 
Koch's  bacilli.  We  do  not  know  whether  a  man  incurs  a  similar  anaphylaxis 
during  the  resorption  of  a  tuberculous  pleural  effusion. 

4.  Tuberculous  exudates  are  bactericidal  for  Koch's  bacillus  in  vitro. 

5.  Tuberculous  exudates  agglutinate  Koch's  bacilli  in  homogeneous 
cultures.  Agglutinins  are  produced  in  the  pleura.  They  may  be  present 
in  the  effusion,  but  not  in  the  blood;  and  vice  versi*  These  facts  are  useful 
in  diagnosis  and  prognosis.  Agglutinating  power  is  a  sure  sign  of  tubercu- 
losis. Absence  of  agglutinating  power  me-ans  not  tuberculous,  or  else  very 
grave  tuberculosis.  Pleurisies  without  agglutative  effusions  are  75  per  cent, 
fatal;  \\ith  agglutinating  effusions,  75  per  cent,  curable.  The  same  Is  true 
of  peritoneal  and  joint  effusions.  The  effusion  of  tuberculous  meningitis 
has  no  agglutinin. 

6,  Serous  membranes  are  not  pasaivej  but  active  and  productive  de- 
fenders of  the  body. 


ETUDE  HISTO-CHIMIQUE  ET  CYTOLOGlOUE  DU 
CRACHAT  TUBERCULEUX. 

Par  mm.  Fernand  Bezan5on  et  S.  I.  db  Jong, 

Paris. 


Si  depiiis  longtemps  les  phtisiologues  ont  insists  sur  quelques  iins  des 
caractdres  macroscopiques  des  crachats  tuberculeux,  si  quelques  lignes  sont 
consacr^es  dans  les  traits  classiques  k  la  recherche  des  fibres  61astiques,  si, 
dans  ces  demiers  temps,  enfin,  on  trouve  quelques  travaux  sur  la  presence  de 
lymphocytes  ou  d'^osinophiles  dans  les  crachats  des  tuberculeux,  on  ne  pour- 
rait  en  trouver  nuUe  part  une  6tude  microscopique  &  la  fois  cytologique  et 
histo-chimique. 

Les  histologistes  croient  en  e£Fet  volontiers  que  dans  cette  excretion  des 
voies  respiratoires  les  ^l^ments  anatomiques  sont  trop  alt^r^  dans  leurs 
formes  ou  leurs  ructions  pour  que  leur  £tude  puisse  foumir  des  r^sultats 
utilisables.  Dans  une  s^rie  de  m^moires  *  nous  nous  sommes  d6}k  attaches  1^ 
montrer  que  Topinion  qui  faisait  ainsi  du  crachat  un  amas  de  detritus  6tidt 
une  opinion  erron6e.  Nous  avons  montr6  que,  recueilli  dans  de  bonnes  con- 
ditions et  examine  avec  une  certaine  technique,  que  nous  avons  minutieuse- 
ment  fix6e,  le  crachat  6tait  en  r6alit^  "le  miroir  fidfele  des  ructions  anatom- 
iques des  bronches  et  des  alveoles  pulmonaires/'  Mais  dans  des  premieres 
recherches  nous  avions  syst^matiquement  laiss^  de  c6te  T^tude  du  crachat 
des  tuberculeux,  k  cause  de  la  complexity  des  formes  ^volutives  de  la  tuber- 
culose,  et  pr^f^rant  nous  rendre  compte  tout  d'abord  de  Taspect  du  crachat 
ilans  des  reactions  aussi  nettement  d^finies  que  la  pneumonie,  la  bronchite 
tid^\\o,  la  congestion  pulmonaire  chronique,  Toedfeme  aigii  des  poumons, 
r»U4tluuo.  Ces  etudes  ant^rieures  nous  permettent  d'aborder  aujourd'hui 
HVtJo  phw  do  fruit  T^tude  des  crachats  tuberculeux, 

IK*«  Talwrd  nous  devons  constater  que  cette  6tude  ne  pent  nous  servir 
iHumuo  moyon  de  diagnostic.  Le  vrai  proc^6  de  diagnostic  c'est  la  recherche 
dvi  l»Hoilh»  do  Koch,  dont  nous  avons  pu  constater  la  pr^coce  apparition 
iUuui  \km  oruolmtji,  recherche  l^g^ment  discr6dit^,  1^  tort  selon  nous,  au 

*  V\  IWjmu^m)  f^t  8.  I.  de  Jong:  "Etude  histo-chimique  et  cvtologique  du  erachat 
lauMUuauuuo."  Ihillt^tin  de  la  Soc.  m^cale  des  h6pitaux  de  Pans,  sdanoe  du  5  juillet, 
m^7.  |».  7X1.  **  li't^xnudat  sero^bumineux,  le  mucus,  et  les  aspects  r6ticul^  muqueuz 
dv»  \u:uvlu4l«."  iM.,  I J  Juillet,  1907.  p.  805.  S.  I.  de  Jong:  ''£tade  histo-diimique 
»i  ^^k^U|Vi^  iWs  C4iiohaU/'  Thte  de  Paris,  1907. 
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profit  de  i'auacultation.  Mais,  si  Texamen  cytologique  et  histo-chimique 
du  crachat  peut  rendre  des  services,  c'est  pr6cis^ment,  parce  que  miroir 
fiddle  des  reactions  anatomiques,  son  ^tude  pourra  nous  renaeigner  mir  le 
degr^  et  la  oature  des  lesions  tuberculeuses  d'oii  il  provient.  Ausai  oet 
examen  histochimique  et  cytologique  prend  un  int^r^t  pronoatique,  puis- 
qu'il  nous  donnera  des  r^sultats  diff4renta  suivaDt  lea  formes  ^volutives  que 
rev§t  la  tuberculose  pulmonaire,  Ce  n'est  done  pas  au  hasard,  mais  ayst^m- 
atiquement  en  les  classant  suivant  ees  formes  ^volutivea,  que  nous  avons 
^tudi^  les  crachats  tuberculeux.  Nous  r^omerons  ici  les  r^sultats  de  ces 
recherches,  dont  le  detail  et  la  discussion  seront  publics  ult^rieurement. 


L  Pneumonte  cabI^euse. 

On  aait  di]k  combien  est  special  en  clinique  Faspect  macroscopique  du 
crachat  de  pneumonie  cas^use,  et  combien  parfois  tout  au  d^but,  il  ressemble 
au  crachat  pneumonique  vrai.  L*examen  histo-chimique  confirme  cette 
impression  et  il  est  int^ressant,  ^tant  donn^  les  discussions  anciennes  sur 
la  part  attribuablo  au  processus  pneumonique  dans  la  pneumonie  cas^euae, 
de  voir  combien  se  resaemblent  mieroscopiquement  leurs  erachats,  au  d^but 
surtout,  natureUement.*  Ce  qui  caract^rise  le  crachat  de  pneumorue  franche, 
c'est  au  ddbut,  un  fond  form^  par  le  melange  intime  de  mucus  hyaliu  et 
d'un  exsudat  eero-albumineux;  sur  ce  fond  sont  sem^a  des  globules  rouges 
et  quelques  ^l^ments  cellulaires  que  noua  consid^rons  comme  des  cellules 
jeunes  de  Tendoth^lium  pulmonaire.  Lea  jours  suivant^a  lea  gouttes  d'ex- 
sudat  sero-albumineux  diminuent  d Importance  jusqu'^  disparaltre  apr^ 
la  crise;  en  revanche  les  polynucl^aires,  lea  eeUulea  pulmonairea  jeunes,  les 
macrophages  endoth^liaux  demeurent  de  plus  en  plus  nombreux,  m^lang<5a 
aux  reticulums  k  reaction  muqueuse  formes  par  T agglomeration  des  d§g§n- 
^reacences  cellulaires  bronchiques, 

Le  crachat  de  pneumonie  cas^use  pr^nte  ^gaiement  au  d^but  des 
gputtelettes  d'exsudat  sero-albumineux  en  quantity  considerable,  plaqu^ 
sur  du  mucus  hyalin,  avec  de  trds  rares  cellules,  que  leur  morphologie  permet 
de  conaid6rer  comme  des  cellules  endotheiiales  pulmonaires  venues  de  Tal- 
v4ole.  L^  jours  suivants,  comme  dans  la  pneumonie,  les  gouttelettes  d'ex- 
sudat  sero-albumineux  diminuent,  et  les  diff^rents  types  cellulaires  dont 
nous  avons  parie  apparaissent  en  grand  nombre.  Mais  k  ce  moment  la 
similitude  cesse  entre  les  crachats  de  pneumonie  franche  et  de  pneumonie 
Cfls^use.  Tandb  que  le  crachat  de  pneumonie  franche  reaaemble  vers  le 
huiti^me  ou  le  dixi^me  jour  k  un  crachat  de  bronchite  ordinaire  sauf  la  note 

^  Sana  pouvoir  entrer  dan  des  d^taila  de  technique  pour  lesqueb  noua  renvoyons 
mix  m^moirea  crt&  phis  haut,  nous  rappelleroiis  que  not  re  coloration  fandanientide 
est  le  bleu  polychrome  de  Unna,  apr^a  fijcation  du  ciuchat  ^taM  mir  Iume  h  Taeide  chro- 
miqiie.  Avec  ce  colorant,  fl  lalunii^re  artiiicieUe,  le  mucus  eet  violet  rouge p  et  I'omtdat 
gero^butnifieu]&  apparatt  boua  forme  de  groasea  gout  tee  violet  tes  bleuee. 
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sp^ciale  de  llmportanee  des  macrophages  fndnthflicny,  avee  de  beaux 
pol3mucl6iiie8  intacts,  dans  le  crachat  de  pDeamoiue  eas^euae  lea  divera 
^ments  pr^aentent  certains  caractftres  eonmnins  k  tons  les  erachats  tuber- 
culeux  mSme  fraicbement  reciidlli&  Tons  les  Q/baeata  oeOulaiies,  leuco- 
cytes polynud6aireSy  cdlules  puhnonaires  jeuiies  en  ramniaeenoe,  macro- 
phages eodoth£liau3[,  et  m£me  aspects  ritknUs  k  rfiactioii  muqueuae  subia- 
sent  un  certain  degrg  de  d£g6n&e8caice.  Les  oontours  des  ceDaks  ne  soot 
pas  nets,  les  r^seaux  sont  plus  fragment^  et  se  cok>rent  moins  frandiement. 
Les  noyaux  sont  ddformfe,  et  souvent,  pour  les  ceQuks  mono-nudSes,  que 
nous  considdrons  comme  des  cdlules  alvfolaires  endoth^liales,  ils  scmt  al- 
longe, 6tir^  et  irr^gulidrem^it  bossu^s,  rappelant  les  nojraux  des  cdlules 
^ith61ioides.  Quant  aux  noyaux  des  poljrnucldaires  ils  sont  nettement 
pycnotiques.  EInfin  notons  que  la  goutte  d'exsudat  sero-albumineux  per- 
fflste  avec  plus  ou  moins  d'importance  traduisant  Tactivit^  du  processus 
d'infiltration« 

2.  Phtisie  galop  ante. 
Nous  ne  voulons  pas  entr^  id  dans  des  discussions  concemant  les  fron- 
ti&res  bien  incertaines  qui  s^parent  certaines  pneumonies  casfeuaes  de  cer- 
tains cas  6tiquet^  phtisie  galopante.  L'aspect  microscopique  des  erachats 
varie  en  tout  cas  suivant  les  pdriodes,  ayant  tantdt  les  caract&res  du  crachat 
de  pneumonic  cas^use,  tantdt  ceux  du  crachat  de  ramollissement  tubercu- 
leux  banal  Dans  le  crachat,  vert  fonc^,  rare,  adherent,  purulent  de  c^- 
taines  phtisies  galopantes  avec  gros  foyers  soufflants  on  n'est  pas  peu  sur- 
pris  de  ne  trouver  que  de  rares  pol3mucl^aires.  lei  oe  qui  frappe  ce  sont 
encore  les  gouttelettes  d'exsudat  sero-albumineux,  comme  dans  le  crachat  de 
pneumonic  franche  ou  d'oed&me  aigu  du  poumon.  De  plus  on  trouve  beau- 
coup  de  cellules  alvtolaires.  Mais  les  aspects  de  d^^n^rescence  dont  nous 
avons  parl6  au  paragraphe  pr^c^dent  sont  trte  accentu^  A  d'autres  mo- 
ments quand  les  signes  physiques  de  ramollissement  banal  dominent,  la 
gouttelette  d'exsudat  sero-albumineux  perd  en  importance,  et  le  crachat 
ressemble  k  celui  des  malades  atteints  de  tuberculose  banale  ramoUie,  dont 
nous  parlerons.  C'est  seulement  dans  ce  cas  ou  la  fonte  du  parenchyme  est 
rapide  que  nous  avons  pu  constater  f acilement  la  prince  de  fibres  61astiques. 
Nous  n'avons  pas  eu  besoin  d'avoir  recours  aux  proc4d&  compliqufo,  de 
dissolution  et  de  centrifugation  du  crachat,  avec  examen  du  culot.  Le 
simple  examen  des  lames  color^  par  la  fuchs^line  de  Weigert  et  d^colordes 
par  Talcool  absolu,  suivant  le  proc^d^  utilise,  en  histologic  pour  la  coloration 
des  fibres  dlastiques,  a  suffi  k  nous  montrer  la  prince  de  ces  616ments  dans 
la  plupart  des  cas  de  phtisie  galopante. 

3.  Forme  pibro-cas^euse  chronique  coMifUNE. 
n  est  extr£mement  difficile  aujourd'hui  avec  les  id^  r^gnantes  de  pr^ 
ciser  ce  qu'on  appelle  le  d^but  de  la  tuberculose  pulmonaire.    Au  moment 


HISTO-CHIMIE  KT  CTTODOGIQUE  DU  CHACHAT. — B£KANgON  ET  DE  JONG.    269 

du  d^but  veritable,  les  malades  ne  crachent  pas,  et  pour  les  malades  qui  sont 
seulement  auapects  qui  crachent,  et  qui  n'ont  pas  de  bacilles,  il  est  tr&s  diffi- 
cile d'affirmer  qu'il  s*agit  de  crachats  venaut  de  la  lesion  tuberculeuse. 
Signalons  ici  Fint^rfit  que  prtente  rexamen  cytologique  des  crachats  chea 
quelques  tuberculophobes,  respirant  mal  parce  que  atteints  de  rhmophar3m- 
gite  chronique,  et  ayant  un  crachat  matitunal  ayant  les  caract^res  micro* 
scopiques  du  crachat  pharyng^  que  nous  avons  ^tudife  ailleurs.  En  r^alitd 
chez  des  tuberculeux  pulmonairea  v^rais,  quand  nous  avons  des  crachats  & 
examiner,  ils  pr^ntenl  d^j4  le  plus  souvent  un  petit  point  de  raraollissement 
Umit^. 

Dans  ces  cas  de  ramoUissement  tout  k  fait  au  d^but,  de  l^iom  tout  k  fait 
liraitdes,  nous  avons  trouv^  sur  un  fond  de  mucua  des  polyoucl^air^  prfeentr 
ant  d6]k  un  certain  degr^  de  pycnose^  et  de  la  tendance  k  la  fragmentation, 
dm  cellules  mononucl4es  que  nous  consid^rons  comme  des  cellules  alv^olaires 
pulnaonaires,  et  beaucoup  de  cellules  endoth^Iiales  macrophagiques,  grandes 
cellules  k  protoplasma  basophile  vacuolaiie,  avec  un  noyau  excentriquCj 
reiaferraaiit  sou  vent  du  pigment.  Mais  il  y  a  llL  sujet  k  discussion*  Cette 
discussion  nous  ne  pouvons  d'ailleurs  ici  que  Tindiquer,  Dans  ces  dermers 
temps  des  auteurs  allemandsj  et  notamment  Wolff-Eissner,  out  signals  dam 
les  crachats  tuberculeux  la  pr^ilominance  de  lymphocytes.  Pour  nous  ce 
que  Fauteur  allemand  consid^re  des  lymphocytes  compreud  en  r^alitfi  des 
cellules  alvtelalres  jeunes,  des  cellules  bronchiques  de  remplaecment,  dea 
fragments  de  noyaux  pycnotiqnes  de  polynucl^aires*  Noua  avons  d€}k 
discut^  la  queation  des  cellules  mononucl6es  des  crachats  dans  nos  travaux 
ant^rieurs,  et  surtout  dans  la  th^  de  Fun  de  nous;  nous  y  reviendrons  en- 
core dans  nos  communications  ult^rieures^  avec  les  details  qu*elle  comporte. 

Si  nous  examinons  maintenant  les  crachats  des  malades  pr^ntant  des 
signes  de  ramollissement  avane^  allant  jusqu'^  la  c^eification,  nous  trouvons 
un  fond  vague  et  granuleux  de  mucus  Eilt^r^  sur  ce  fond  k  cause  de  la  bron- 
chite  concomitante  Bouvent  si  marqu^  une  grande  quantity  de  reticulums 
k  reaction  muqueuse,  produits  de  d6g4n^rescence  de  la  cellule  bronchique, 
mais  cette  d6g6nerescence  est  bien  plus  marquee  que  dans  les  bronchites 
ordinaires.  Les  r^aux  sont  fragment^,  et  se  colorent  mal,  d'autant  plus 
mal  que  les  signes  cavitaires  sont  plus  marqu^.  An  milieu  de  ces  r&eaux 
alt^r^  des  cellules  de  tout  ordre,  alv&>laire,  polynucldaires,  neutmphiles, 
mais  avec  dee  noyaux  pycnotiques,  et  alt^rfe  dans  leur  protopla^ma,  qui 
se  colore  mal,  et  qui  est  mal  limits,  Avec  les  colorants  approprids  on  ne 
trouve  que  des  traces  des  granulations  leucocytaires. 


4-   EMFHYatMATCHrUBERCULEUX. 

Ce  gronpe  comprend  deux  types  de  malades*    Les  uns  ne  aont  tuberculeux 
que  d*4tiologie<    Leur  tuberculose  semble  cicatris6e  en  grande  partie,  et 
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leiir  type  climque  est  celui  des  bronchitiques  chroniquea  avec  emph>*s^me, 

Ici  on  trouve  des  aspects  directement  opposes  k  ceux  du  type  pr^Ment. 
Ijeurs  crachats  ont  Taspect  microscopique  du  crachat  de  bronchite  aigue. 
Les  poljTiuc!<^aires  bien  conserve,  k  granulations  neutrophiles  nettement 
imses  en  Evidence  par  les  colorantes  appropri^s,  sont  eneerclfe  par  des  r^ 
seaux  muqueux  bien  colords,  ^Mgants  et  plus  ou  moins  continus*  Par  place 
Us  prfeentent  du  mucus  hyalin,  at  quetques  cellules  alvdolaires  intactes. 
D'autres  maJades  sont  bien  bronclntiques  emphys^mateux,  mais  lenr  tuber- 
culose  est  en  Evolution  et  se  traduit  par  un  foyer  de  ramoUi^ement  plus  ou 
moins  6tendu.  Leurs  crachats,  qui^  macroscopiquemeut,  ont  le  m^me  aspect 
mucopurulent  que  eeux  du  groupe  pr6e^ent,  sont  microscopiquement  trts 
diflf^rents,  de  par  Tal titration  des  cellules  et  des  rfeeaux  que  nous  avons 
d4critej  alt^^ration  dans  la  forme  des  ^l^ments,  pycnoses,  fragmentations 
des  noyaux  et  des  r^eaux,  dislocation  et  efTritement  des  granulations  leu- 
cocytaires,  parfois  totalement  disparue^,  Chez  les  uns  et  les  autres  de  oes 
malades  onfin  des  hSmoptysies  survienneiit.  Nous  avons  4t4  frapp^  k  cote 
des  globules  rouges  de  la  gputtelette  d'exsudat  sero-albumineux, due  au  serum, 
et  des  debris  de  fibrine  (dont  la  nature  a  6t6  vdrifi^  par  les  colorants  appro- 
pri&s)  par  rimportaiace  de  la  reaction  de  polynucleose  que  prfeentent  ces 
crachatB.  I.es  pol^Tiucl^aires  intacts,  avec  des  noyaux  et  des  granulations 
en  parfait  6tat,  se  pr^sentent  en  trop  grande  abondance  pour  qu'il  s'agisse 
seulemeut  de  pol3mucl(§aires  appartenant  au  sang  6panch^,  II  y  a  \k  une 
reaction  aigue  et  il  faut  noter  comme  Tont  signal^  FHck,  Ravenel  et  Irwin, 
la  predominance  presque  constante  du  pneumocoque  dans  ces  crachats, 
fait  que  nous  avons  constats  ^alement.  Vera  la  fin  de  Fhemoptysie,  au 
milieu  des  r^seaux  de  reaction  muqueuse  presque  aussi  serr^  que  dans  les 
crachata  de  coqueluche,  on  trouve  de  tr^  abondantes  cellule  endoth^liales 
macrophagiques,  charges  de  pigment. 

Dans  ce  qui  pr^Me  nous  n'avons  pas  parl€  d'&^inopliiles-  Contraire- 
ment  k  ce  qu'ont  announce  certains  auteurs,  et  notamment  Carri^re  en  France, 
on  ne  trouve  jamais  de  leucocytes  eosinophUes  en  quantity  appreciable  dana 
les  crachats  des  tuberculeux.  Ckimme  nous  Tavons  d6j^  dit  aitleurs,  la 
presence  d'^sinophiles  \Tais  dans  les  crachats,  est  la  signature  de  Tasthme 
vrai  et  des  etats  asthmatiformes  des  emphys^mateux. 

Tels  sont  1^  principaux  aspects  du  crachat  tuberculeux.    On  remarquera 

que  ces  recherches  ne  nous  ont  pas  v^v^U  une  signature  microscopique 

caract^ristique  de  raffection  tul>erculeuse,  mais  qu'elles  nous  permettent 

d'etre  rcaseign^s  sur  le  degnfi  de  la  tuberculose  pulmonaire  en  Evolution, 

BUT  1^  marche  et  les  eomplicattans  de  cette  Evolution,    Ces  diEFerences 

d' aspects  guivant  les  formes  confirtnent  d'ailleui^  la  vaJeur  et  Fexactitude 

cte  cei  ftxamen  des  crachats,  puisque  ces  r^ultats  sont  confonnes  h  la  vari- 

aU\\l6  d^6vo\ui\on  de  la  tuberculose  pulraonaire  que  la  clinique  nous  enseigne. 
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Histochemlcal  and  Cytologlcal  Study  of  Tuberculous  Spuhim.^ — (Be2an- 

goN  AND  DE  Jong.) 

In  their  study  of  sputum  in  the  most  various  fomia  of  tuberculosis 

the  authors  were  unable  to  find  any  characteristic  sign  of  the  tubej^ 
culous  nature  of  the  pulmonaiy  lesion;  but  they  discovered  difference 
in  the  microscopical  appearances  of  sputa  according  to  the  variety  and 
course  of  the  lesion.  In  caseous  pneumonia  the  appearance  is  analogous 
to  that  of  the  sputa  of  frank  pneumonia*  After  a  few  days  the  polynu- 
clear  leukocytes  and  the  conglomerated  network  of  degenerated  cells  make 
their  appearance;  in  addition,  the  young  pulmonary  endothelial  cells, 
which  resemble  mononuclear  cells,  become  more  abundant*  These  ele- 
ments persist  during  the  course  of  caseous  pneumonia,  but  present  a  cer- 
tain degree  of  degeneration*  This  degeneration  is  particularly  marked  in 
the  sputum  of  galloping  consumption.  It  is  characterised  by  pyknosis  of 
the  polynuclear  leukocytes;  exhaustion  of  the  granules  and  their  shght  tinc- 
torial affinity;  the  indefinite  outline  of  the  cytoplasm  of  the  pulmonary 
cells,  the  nuclei  of  which  become  elongated  like  those  of  the  epithehoid  cells: 
vacuolization  when  they  have  become  macrophagic;  and  wasting  and  frag- 
mentation of  the  mucous  network,  due  to  conglomeration  of  the  degen- 
erated cells.  The  sero^albumlnous  escudate  is  revealed  by  numerous  drop- 
lets which  can  be  seen  by  the  method  described  by  the  authors  during  the 
acute  stage  of  the  proc^3Ss;  it  is  not  present  in  the  sputum  during  the  stage 
of  ca\dty  formation* 

In  the  ordinary  form  of  chronic  pulmonary  tuberculosis  the  pulmonary 
endothelial  ceUs  are  abundant  and  at  first  well  preserved;  often  they 
are  macrophagic.  The  elements  which  are  often  descrii>ed  as  IjTuphocytes 
are  in  reality  fragments  of  densely  packed  (pyknotic)  polynuclear  leuko- 
cytes, young  pulmonaiy  endothelial  cells,  or  substituting  bronchial  cells. 
During  the  period  of  cavity  formation  the  above-mentioned  degenerative 
features  predominate. 

In  emphysematous  tuberculous  subjects,  in  whom  the  tuberculous 
process  is  cicatricial  or  very  slowly  progressive,  the  appearance  of  ordinary 
chronic  bronchitis,  with  intact  polynuclear  leukocytes  in  well-preserved 
meshworks,  is  observed.  In  emphysematous  individuals  the  degenerative 
features  predominate- 
Finally,  the  authors  never  found  genuine  eodnophiles,  except  in  true 
asthma  and  in  the  asthmatic  states  of  emphysematous  subjects.  Elastic 
fibers  do  not  possess  any  significance  except  in  the  sputum  of  galloping 
consumption. 
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Estudlo  Histo-quimico  y  Citol6glco  del  Esputo  Tuberculoso, — (Dks, 

FeENAND    BEZANgON    Y   S,    I.    DE   JoNG,) 

En  el  estudio  de  las  diferentes  formas  del  esputo  tuberculoso  &  los  autoree 
lea  fii4  imposible  encontrar  un  signo  caracterlstico  que  pudiem  revelar  las 
lesiones  pulmonares;  mas  ellos  de&cubrieron  diferencias  en  las  apariencias 
micro5c6pica5  del  esptito  con  relaci^n  ^  la  variedad  y  el  curso  de  las  leidones. 
En  los  casos  de  la  degeneraci6n  caseosa,  la  aparienda  es  an^Ioga  d  la  del 
esput-o  de  la  neumonla  verdadera*  Despu^s  de  pocos  dfas  los  leucocitos 
polinucleares  y  una  red  de  c^lulas  degeneradas  aparecen;  en  adicion  d  esto, 
las  c41ula8  j6venes  endoteUales  del  pidmdn,  que  presentan  la  apariencia  de 
cdlulas  mononucleares  6  macrdfagas,  son  mas  abundant«s.  Estos  elementos 
pennanecen  durante  el  cuibo  de  la  neumonla  caseosa^  mas  preaentan  un  cierto 
grado  de  degeneraci6n.  Esta  degeneraci6n  de  los  elementos  es  particular^ 
mente  mareadaen  la  tuberculosis  de  progreao  rdpido;  esta  estd  caracterizada 
por  la  picnoais  de  los  leucocitos  polinucleares;  desaparicion  de  los  grdnulos  y  su 
ligera  afinidad  tint^rea;  loe  contornos  indefinidos  del  citoplasma  de  las  c41u- 
las  pulmonares,  el  nucleo  de  las  cuales  toma  una  forma  elongada  como  el 
de  las  c^lulas  epiteliales;  degeneraci6n  completa  de  la  red  mucosa  debido  a 
la  conglomeraci6n  de  las  c^lulas  degeneradas.  En  cuanto  a  la  exudaci6n 
sero  albuminosa,  se  revela  por  medio  de  numerosas  gotitas,  que  pueden  ser 
observ^adas  por  el  metodo  recomendado  por  los  autores,  durante  el  estado 
agudo  del  proceso:  esta  estd  ausente  del  esputo  durante  el  estado  de  la  for- 
macion  de  cavidades* 

En  las  formas  ordinarias  de  la  tuberculosis  pulmonar,  las  celulas  endotel- 
iales  del  pulmon  son  abundantes  y  al  principio  bien  preservadaa,  con  fre- 
cuencia  estas  son  macr6fagas.  Los  elementos  que  por  lo  regular  son  descri- 
tos  como  liiifocitos  son  en  realidad  fragmentos  de  leucocitos  polinucleares, 
densaraente  conglomerados  (picnotic),  c^Iulas  endoteUales  ]6venes,  6  celulas 
bronquiales  siibstitutas.  Durante  el  perfodo  de  la  formaci^n  de  cavidades, 
el  aspecto  de  la  degeneraci6nj  arriba  mencionado,  predomina. 

Ed  las  pemonas  con  tuberculosis  enfisematosa,  en  las  cuales  el  proceso 
tuberculoso  progresa  lentamente,  la  apariencia  de  la  bronquitis  crdnica 
ordinaria,  con  leucocitos  polinucleares  en  una  red  bien  preservada,  son 
observados*  En  las  personas  que  tienen  enfisema  los  aspectos  de  degenera- 
cidn  predominant 

Finalment€  los  autores  nunca  encontraron  eosinofilos  genmnoSj  excepto 
en  casos  de  asma  vedadera  y  en  el  e^ado  asmdtico  de  las  personas  enfisema- 
"mas,  Fibras  eldsticas  no  parecen  poseer  alguna  sigmficaci6n  exepto  en  la 
iberculodis  de  mafcha  rdptda. 


SEROLOGISCHE   UNTERSUCHUNGEN   BEI   TUBER KU^ 

LOSE  VON  DEN  DOKTOREN  REITTER 

UND  STOERK. 

Von  Db.  H*  von  Schhotter, 

Wiaa. 


An  der  k.k.  Ill*  medLsirdschen  Klinik  in  Wien  sind  von  Seiten  der  Herren 
Dr,  K.  Reitter  iind  Dr.  E.  Stoerk  derzeit  Untersuchungen  im  Gange,  die  zum 
Zwecke  habeOj  auf  dem  Wege  der  aerologiachen  Untersuchung  unser  Arsenal 
diagnc^tischer  Behelfe  zut  F^tstellung  der  Friihdiagnose  der  Tuberkulose 
zu  bereichern*  Es  hat  sich  nanJich  gezeigt,  dass  im  Serum  Tuberkulckser 
u*  8.  w.,  Yorzugsweise  im  Friihstadium  der  Erkranknng,  Korper  colloidaler 
Natur  auftreten,  die  auf  Zusatz  der  doppelten  Quantitat  0.5  prozentig 
karboHsierter  phjnsioL  NaCl-Losung  (bei  zwolfstundig^m  Aufenthalt  im 
Brutofen)  aiisfallen.  Zusatz  von  Aetherextrakt  aua  Tyberkelbazillen 
(Extrakt  aus  J  Gramm  Bazillen  auf  200  cm»'  karb.  Kochsablosung)  lasat 
in  einem  noch  hoheren  Prozentsatz  der  Falle  die  Ausfallimpreaktion  positiv 
erecheinen,  Zum  Zwecke  der  diagnostischen  Verwertbarkeit  dieser  Reaktion 
mussen  gewisse  Erkrankungen,  die  wahrscheinlich  von  Lipiunie  begleitet  sLnd 
(Tumoren  in  regressiver  Metamorphose,  Diabetes,  manchmal  auch  Tiifek- 
tionakrankheiten  nicht-tuberkuloser  Natur,— letztere  in  einem  sehr  geriogen 
ProzentsEt£  der  Falle),  auageschlossen  werden. 


Serological  Studies  by  K,  Reitter  and  E,  Stoerk.— (Von  Schhotter.) 

In  the  Third  Medical  Clinic  in  Vienna  serological  investigations  are  in 
progress  by  Drs.  K,  Reitter  and  E*  Stoerk,  intended  to  enrich  our  arsetud 
of  means  for  the  early  diagnosis  of  tuberculosis. 

It  has  been  demonstrated  that  in  the  semm  of  tuberculous  patients,  etc., 
e^)ecially  in  the  early  stage  of  the  disease,  substances  of  a  colloidal  nature 
appear,  which  are  precipitated  by  addition  of  double  the  amount  of  0.5  p^r 
cent,  carbolized  sodium  chlorid  solution  (in  the  course  of  twelve  hours' 
stay  in  the  incubator). 

The  atMtion  of  an  ethereal  extract  of  tubercle  bacilli  (extract  of  one-half 
gram  bacilli  in  200  c.c,  carbolized  salt  solution)  rendera  the  precipitating 
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reaction  positive  in  an  even  higher  percentage  of  cases.    In  the  diagnostic 

application,  of  this  reaction  certain  diseases^  probably  accompanied  by  lipe- 
mia,  must  be  excluded  (as  tumors  in  regressive  metamorphosis,  diabetes, 
occasionally  also  infections  of  non-tuberculous  cbaracter)- 


Eshidios  **Serologicos"  por  los  Drs,  K,  Reitter  j  E,  Stoerk.^ — 

(Von   SCHRCiTTER,) 

En  la  III  dinica  Medica  de  Viena,  estan  en  progreso  las  investigaciones 
eerologicas  por  los  Drs,  K.  Reitter  y  E,  Stoerk  las  cuales  tienen  prospectos 
de  enriquecer  nuestro  material  en  cuanto  al  diagnostico  prematuro  de  la 
tuberculosis. 

Se  ha  demostrado  que  en  el  suero  de  loe  pacientes  tuberculoaos,  etc., 
especialment-e  al  principio  de  la  enfermedad,  substimcias  de  una  natuml- 
eza  coloidea,  que  son  precipitables  por  medio  de  la  adicion  de  una  doble 
cantidad  de  un  0.5  per  cent,  de  una  solucion  de  cloruro  de  sodio  carbolizado, 
en  el  curso  de  doce  horas  en  el  incubador. 

La  adicion  de  un  extracto  etereo  del  bacilo  de  la  tuberculosis  (extracto 
de  nil  0.5  gramos  de  bacilos  en  200  c.c,  tie  una  solucion  carbolizada  de  la 
eal),  hace  la  reaccion  de  la  precipitacion  positiva  en  un  gran  por  ciento  de 
los  casos.  La  aphcacion  de  esta  reaccion  en  el  diagnostico  en  ciertas  en- 
fermedades,  probablemente  acompafiadas  de  lipemia,  deberan  ser  excluidos 
(como  tumores  en  una  regresiva  metamorfosis,  ocacionalmente  la  diabete 
y  tambien  otras  mfecciones  de  caracter  no  tuberculoso). 


Etudes  s^rologiques  Faites  par  K.  Reitter  et  £.  Stoerk  da  Vlenne.— 

(VoN  SCHBOTTER.) 

Dans  la  III™*  Glinique  M4dicale  k  Vienne  les  docteurs  K.  Reitter  et 
E.  Stoerk  sont  en  train  de  faire  des  investigations  s6rologiques  pour  enrichir 
notre  arsenal  de  moyens  pour  le  diagnostic  pr^coce  de  la  tuberculosa 

On  a  d^montr^  que  des  substances  coUoidales  se  sont  montr^es  dans 
le  s^mm  des  tuberculeux,  etc.,  surtout  au  coramenoement  de  la  maladie 
et  qu'elles  se  pr^cipitent  par  I'addition  de  deux  fois  la  quantity  de  la  0.5 
pour  cent  solution  NaCi  carbolis^  (pendant  douze  henres  dans  rincubateur). 

L'addition  d'un  extrait  de  tuberculeux  bacilles  dans  de  Tether  (extrait 
d'un  demigramme  de  bacilles  dans  200cc.  solution  NaCl  carbolis^)  donne 
une  reaction  dans  une  plus  grande  nombre  de  cas.  Dans  Tapplicatdon 
diagnostique  de  cette  reaction  il  faut  exclure  certaines  maladies  qui  sont 
pmbablement  accompagn^  par  la  hp^mie  (comme  les  tumenra  en  meta- 
morphose retrograde,  le  diabSte  et  quelquefois  ausai  les  infections  non- 
tuberculeusesj. 


INCREASED  URINARY  CALCIUM  EXCRETION  IN 
TUBERCULOSIS: 

REMARKS  ON  ITS  PATHOLOGICAL  SIGNIFICANCE. 
By  Alfred  C.  Choptan,  M.D,, 

CHeacD,  111. 


Scattered  through  the  literature  will  be  found  a  number  of  isolated 
statements  referring  to  an  increased  excretion  of  calcium  (and  magnesium) 
in  the  urine  of  tul>ercukms  subjecta.  The  first  of  these  references  that  I 
have  been  able  to  find  dates  back  to  1877,  when  no  less  an  authority  than 
Senator*  commits  himself  in  reganl  to  this  matter  m  follows :  **  It  is  a  positive 
fact  that  in  pulmonary'  phthisis  au  abnormal  quantity  of  caleium  is  excreted 
in  the  urine,  even  if  little  food  is  administered,  and  if  the  patients  suflFer 
from  difyrrhea.'^  The  last  unportant  work  is  published  by  Ott,t  who  ar- 
rives at  quite  conclusive  results,  all  pointing  to  an  increased  excretion  of  lime 
salts  in  tuberculosis.  In  the  year  following  I  preaented  a  prGliniinar>^ 
report,  also  referring  to  the  caleium  excretion  in  tuberculosis^  before  the 
Pathological  Society  of  Philadelphia,!  the  main  points  of  which  are  in- 
corporated in  this  article: 

CRmQUE  OF  Urinart  Calcium  Determinations. 

Determinations  of  the  urinary  calcium  excretion  in  order  to  be  of  value 
must  take  into  consideration  a  number  of  factors.  In  the  first  place,  it  is 
necessary  to  distinguish  between  what  may  be  called  the  exogenous  and  the 
midogenous  urinary  calcium  excretion,  the  former  comprising  that  portion 
of  the  calcium,  introduced  with  the  food,  that  is  promptly  assimilated,  en- 
ters  the  blood,  and  thence  piisses  into  the  urine;  the  latter,  the  caleium  that 
is  liberated  from  fixed  calcium  combinations  of  the  bofly  and, on  being  thro^^ 
into  the  circulatmg  blood,  is  promptly  excreted  in  the  mine. 

In  health  the  latter,  endogenous  calcium  excretion,  is  essentially  a  con- 
stant factor,  and  does  not  fluctuate  materially  from  day  to  day,  varying, 
however,  to  some  extent  in  each  individuah  The  former,  exogenous  cal- 
cium excretion,  is  altogiether  inconstant,  and  fluctuates  from  day  to  day, 
inasmuch  as  it  is  dependent  exclusively  upon  the  amount  of  calcium  ing^ted, 

*CGatralb.  t  d.  inn.  med.  Wisa,,  1877. 
t  Deutich.  Arch.  f.  klin.  Med.,  vol.  Use,  p.  582,  1901. 

t  Croftan:  Proc*  Path.  Soc.,  Philadelphia,  March  7,  1902;  al«o  Jour.  Tuberculosis, 
voK  V,  i,  January,  1903, 
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the  character  of  the  caJcium  compounds  present  in  the  food,  and  the  assimila^ 
bUity  of  the  latter.  Moreover,  only  a  small  proportion  of  the  calcium 
adminiBtered  by  mouth  appears  in  the  urine,  the  bulk  being  excreted  in  the 
feces.  Fully  90  to  95  per  cent,  of  calcium  salts,  for  Lnstance,  administered 
by  mouth  reappear  in  the  feces,  the  greater  portion  not  being  absorbed  at  all 
(Voit,  Hoppe-Seyler),  and,  of  the  small  proportion  absorbed,  a  lar^  per- 
centage being  carried  back  to  the  boweL  Fully  5  to  10  per  cent,  of  the 
ing^ted  calcium,  however,  always  appears  in  the  urine  (Saborow,  Riesell, 
ScheteUg). 

In  studying  the  effect  of  any  abnormal  process  {infection,  intoxication, 
metabolic  derangement)  upon  the  urinary  calcium  excretion,  the  exogenous 
calcium  excretion  must  first  be  rendered  constant  by  the  aciministration  of 
the  same,  weighed  and  measured  quantities  of  food  of  known  calcium 
percentage  for  a  coasiderable  period  of  time;  the  calcium  figures  obtained 
in  this  way  must,  however,  be  interpreted  with  much  conservatism,  because 
the  indi\idual  value  for  the  endogenous  excretion  is  not  mathematically 
determinable  in  advance.  Hei«  we  are  forced  to  utilize  as  a  basis  for  com- 
parison the  average  values  for  the  endogenous  calcium  excretion,  as  deter^ 
mined  in  a  number  of  normal  individuals. 

Such  preliminary  studies,  involving  an  immense  mass  of  detail  that  wiU 
ehortly  be  published  elsewhere  (as  these  data  do  not  properly  belong  within 
the  narrow  frame  of  this  article),  give  values  for  the  average  adult  individ- 
ual endogenous  calcium  excretion  of  0.05-4),07  gm.  of  CaO  in  twenty-four 
hours. 

Both  the  maintenance  of  the  exogenous  calcium  excretion  at  a  constant 
level  and  the  preliminary  determination  of  the  endogenous  calcium  excre- 
tion* are  carried  out  with  much  greater  facility  in  animal  experiments  than 
in  human  studies.  The  greatest  care  must,  of  c^ourse,  be  exercised  in  every 
case,  while  feeding  with  a  diet  of  known  constant  calcium  content,  to  keep 
the  subjects  in  a  condition  of  nutritive,  especially  nitrogenous,  equilibrium; 
as  otherwise  disintegration  of  twdy  proteids,  abnormal  acidulation  of  the 
blood-stream  (phosphates,  sulphates),  and  presumably  dissolution  of  fixed 
calcium  combinations  are  brought  about,  with  a  resulting  abnormal  endoge- 
nous calcium  titer  in  the  urine. 


The  Calcium  Excretion  13  Incebased  in  Tubebcxjuzeb  Dogs, 
The  first  experiment  was  made  in  a  dog  (See  Table  I,  A)  tubercuhzed 
with  a  pure  culture  of  the  tubercle  bacillus  (from  the  eighth  generation  of  a 
bacillus  derived  from  a  mesenteric  gland  in  a  child)  injected  du*ectly  into 
the  jugular  vein.  The  urinary  calcium  analyses  were  i^erformed  according 
to  the  following  method; 

Take  sample  of  100  e.c.  of  urine;  evaporate  to  dryness  in  the  presence 
of  2  c.c.  nitric  acid.  Add  water  and  nitric  acid  and  evaporate  to  dryness 
to  decompose  carbonaceous  matter.  The  phosphoric  acid  in  the  sample 
should  now  be  in  the  ortho-form.     Add  a  little  water  to  the  residue  in  the 

*  Uflually  BQ  small  that  it  m  negligible^ 
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evaporating  dish,  filter,  ignite,  and  fuse  mih  sodium  bicarbonate.  Add 
the  mass  to  the  filtrate.  Precipitate  the  phosphorus  with  silver  carbonate; 
filter.  Free  the  filtrate  from  silver  with  hydrot-^hloric  acid.  Have  the 
solution  concentrated  and  add  50  c.c.  ammonium  oxalate  solution  to  pre- 
cipitate the  calcium.  Dilute  to  about  500  cc,  bring  to  boiling,  cool,  add 
ammonia,  filter,  ignite^  and  weigh  the  calcium  as  CaO, 

From  the  time  of  inoculation  to  the  death  of  the  animal  a  progressive 
increase  of  the  calcium  excretion  waa  shown,  from  traces  so  small  that  they 
could  not  be  quantitatively  determined  to  0-05  the  day  befoi-e  the  dog^s 
death  from  general  miliary  tuber culosb  (aut<}psy  finding).  The  low  figure 
on  the  ninet^nth  day  cannot  be  explained.  It  was  probably  due  to  a 
technical  error* 

The  following  table  shows  similar  results,  obtained  in  a  series  of  four 
other  dogs,  all  corroborating  the  progressive  increase  of  the  iu*inary  calcium 
excretion  in  animals  kept  on  a  constant  diet  and  artificially  tuberculized: 


TABLE  I.— URINARY  CAUCIUU  EXCRETION  IN  TUBERCUUZED  DOGS. 

Doo  A. 

Dog  B. 

Doo  C. 

Dog  D. 

Doo  E, 

\h 

CaO  iw 

\h 

CaO  i« 

\h 

CaO  ih 

^1. 

CaOim 

% 

CaOw 

hO^ 

Grama. 

:.H 

GlUMft, 

ti^ 

Oram*. 

:u 

GfiAlU. 

lit 

QttAMB, 

■c  ^ 

<  ^ 

<  * 

<  r- 

*  « 

a*^ 

a^ 

a^ 

cx^ 

G"^ 

I 

0.0 

1 

0.0 

1 

Trace 

1 

Ttace 

I 

0.0 

9 

O.ODIO 

10 

0,0010 

6 

0.0021 

14 

0.0034 

12 

0.0024 

12 

0.0078 

16 

0.0021 

21 

0.0063 

20 

0.0102 

19 

0.0113 

14 

0.0107 

21 

0.0093 

24 

0.0119 

29 

0.0148 

26 

0.0106 

19 

0.0(H2  (?) 

Z^ 

0,0142 

29 

31 

0.0147 

m 

0.0248 

34 

0.0203 

m 

0.0344 

34 

0.0294 

40 

0.0318 

40 

0.0419 

38 

0.0510 

42 

0.0414 

35 

<  t 

44 

0.0309 

43 

0.0429 

39 

44 

" 

45 

.. 

44 

- 

These  results  were  sufficiently  suggestive  to  warrant  the  analysis  of  a  num- 
ber of  human  tuherculous  urines  for  calcium.  The  same  method  of  cal- 
cium determination  was  pursued,  for  the  method,  while  complicated,  pre- 
cludes error  and  gives  absolutely  reliable  results. 

The  CALcroM  Excretion  in  Tuberculous  Subjects, 

A  summary  of  the  results  shows  that,  in  cases  of  advanced  phthisis  with 

destruction  of  lung  tissue,  the  urinary  excretion  of  calcium  is  markedly 

increased,  being  as  high  as  0.47  gram  of  CaO  (the  normal  being  0.2  to  0.3 

gram  of  CaO  pro  die).    This  high  figure  remained   constant.    In  other 
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easesj  examined  sine©  then,  in  which  it  was  posaibte  to  place  the  patietits 
upon  a  constant  diet,  the  calcium  figures  were  also  higher  than  normal, 
the  excretion  fluctuating  from  0*37  to  0.41  gram  of  CaO  during  the  twenty- 
four  hours'  period. 

Relationship  Between  Calcium  ant>  the  Dedtebo-albumose  Accom- 
panying THE  TuBEHCLE   BaCTLLUS, 

Interest  in  the  increased  urinary  calcium  excretion  in  tuberculosiB  was 
particularly  stimulated  by  the  fact  that  I  had  found  in  previous  experimental 
work  that  a  chemical  relationship  exists  between  calcium  and  an  albumose 
(deutero-albumose)  that  almost  constantly  accompani^  the  tubercle  bacillus* 
This  substance  has  been  found  in  the  bodies  of  the  bacilli  themselves,  and 
in  culture-media  in  which  tubercle  bacilli  had  grown  (Kiihne,  Hahn,  Koch, 
Matthes)*  Kiihne  showed  that  the  infection  of  this  deutero-albumose 
manufactured  from  bacilli  produced  a  topical  rise  of  temperature  in  tuber- 
culi^^d  animals;  ^latthes  found  this  albumoae  in  Koch's  tuberculin,  and 
discovered  it  in  the  urine  after  tuberculin  injections;  finally,  he  succeeded 
in  producing  a  ''tuberculin  reaction"  with  deutero-albumose  manufactured 
from  egg-albumen  without  the  intervention  of  tubercle  bacilli*  Rouques 
produced  a  tuljerculin  reaction  with  tuberculous  urinei  and  v*  Jaksch  found 
deutero-albumose  in  such  urine.  Koa*3el  finally  found  it  in  tuberculous 
sputum,  and  Matthes  in  tuberculous  lymph-glands  and  in  caseating  and 
calcified  tuberculous  foci  in  the  lungs* 

Moreover,  I  could  show  that  a  peculiar  selective  aflfinity  exists  between 
calcium  and  this  deutero-albumosCj  as  manifested  by  the  following  four 
observations: 

L  In  attempting  to  manufacture  some  deutero-albumose  for  the  purpose 
of  further  experimentation  with  this  interesting  body  it  was  found  impossible 
to  obtain  a  product  that  was  altogether  free  from  calcium  *  It  is  easy  to  remove 
the  other  inorganic  constituents  that  cling  to  deutero-albumose,  but  calcium 
adheres  with  great  tenacity,  so  that  it  cannot  be  removed  by  mechanical 
means  (dialysis,  precipitation  with  aleohol,  etc*).  By  chemical  means 
only  (ammonium  oxalate)  can  the  calcium  be  removed  and  a  calcium-free 
albumose  be  obtained. 

2.  If  a  dilute  solution  of  a  calcium  salt  is  added  to  a  solution  of  decalcified 
deutero-albumose,  a  definite  proportion  of  the  calcium  will  be  bound  so 
tightly  that  it  cannot  again  be  removed  by  physical  means. 

3.  If  two  test-tubes  are  filled  with  equal  quantities  of  milk,  and  to  one 
tube  is  added  ordinary  deutero-albumose,  to  the  other  the  decalcified  pre- 
paration, and  rennet  is  added  to  both,  the  curdling  of  the  milk  will  be  con- 
siderably retarded  in  the  latter  tube.    If  sufficient  decalcified  albumose  m 
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added,  curdling  k  inhibited.  The  calcium  of  the  milk  is  evidently  bound  80 
tightly  to  the  albumoae  that  paracasein  calcium  (curdle)  cannot  be  formed 
4.  If  blood  is  carefully  decalcified  by  the  addition  of  a  calculated  portion 
of  oxalate,  and  equal  portions  of  this  blood  are  distributed  in  a  number 
of  tubes,  and  varying  quantities  of  decalcified  deutero-albumose  added  to  each 
tube,  it  will  be  foundi  on  tvddition  of  a  definite  number  of  drops  of  a  calcium 
solution  to  these  mixtures,  that  coagulation  is  retarded  or  inhibited  in  pro- 
portion to  the  quantity  of  decalcified  deutero-albumose  added  to  each  tube. 
Deutero-albumose,  therefore,  has  a  greater  affinity  for  calcium  than  haa 
parathrombin;  consequently  the  formation  of  calcium  parathrombin,  i.  e., 
fibruii  is  prevented. 

iNTEEPRirrATION    OF    INCREASED    CaLCRTM    EXCBFTION    FRQU    THE     AbOVE. 

Having  established  then  two  apparently  disconnected  facts,  namely, 
first,  that  the  urinary  calcium  excretion  is  increased  in  tuberculosis,  second, 
that  calcium  has  a  selective  affinity  for  an  albuminous  product  accompanying 
the  tubercle  bacillus,  the  natural  inquiry  suggested  itself  whether  or  not 
the  latter  observation  could  in  any  way  explain  the  increase  io  the  urinary 
calcium  excretioo,  and  whether  any  clinical  significance  attached  to  these 
findings.  The  calcification  of  tuberculous  foci  seemed  to  point  out  that 
calcium  is  commonly  found  wherever  deutero-albumose  is  formed  by  the 
action  of  the  tubercle  bacillus. 

This  problem  was  approached  by  comparing  the  eflfect  of  the  decalcified 
and  of  the  calcium-saturated  deutero-albumose  upon  tuberculous  animals, 
and  here  exceedingly  interesting  relations  were  discovered;  for,  while  the 
pure  deutero-albumose  possessed  very  marked  fever-producing  powers 
when  injected  into  tuberculous  animals,  this  power  was^  to  a  great  extent, 
often  altogether,  lost  when  the  calcium-saturated  product  was  injected 
into  similar  animals. 

Through  the  courtesy  of  Dr.  Ijeonard  Pearson  an  opportunity  was  pre- 
sented to  inject  calcified  deutero-albumose  into  a  herd  of  twenty  cattle  that 
were  known  to  be  tuberculous,  having  reacted  to  the  tuberculin  test  some 
months  previo\isly,  Deutero-albumose  prepared  from  egg-albumen,  ac- 
cording to  the  method  of  Matthes,  and  known  to  produce  pyrexia  in  tuber- 
culous animals,  was  dissolved  in  water  and  saturated  with  calcium  by  the 
addition  of  a  10  per  cent,  solution  of  calcium  chlorid.  The  calcified  albumose 
was  precipitated  with  alcohol,  filtered  off,  and  dried.  The  sediment  con- 
tained 4,80  per  cent,  of  calcium*  Of  thm  product  a  5  per  cent,  watery  solu- 
tion was  injected  into  the  above-mentioned  herd,  and  no  temperature  re- 
action was  obtained,  as  shown  by  the  following  table; 


I 
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cases,  examined  since  then,  in  which  it  was  possible  to  place  the  patients 
upon  a  constant  diet,  the  calcium  figures  were  also  higher  than  normal, 
the  excretion  fluctuating  from  0.37  to  0.41  gram  of  CaO  during  the  twenty- 
four  hours'  period. 

Relationship  Between  Calcium  and  the  Deutero-albumose  Accom- 
panying THE  Tubercle  Bacillus. 

Interest  in  the  increased  urinary  calcium  excretion  in  tuberculosis  was 
particularly  stimulated  by  the  fact  that  I  had  found  in  previous  experimental 
work  that  a  chemical  relationship  exists  between  calcium  and  an  albumose 
(deutero-albumose)  that  almost  constantly  accompanies  the  tubercle  bacillus. 
This  substance  has  been  found  in  the  bodies  of  the  bacilli  themselves,  and 
in  culture-media  in  which  tubercle  bacilli  had  grown  (Kiihne,  Hahn,  Koch, 
Matthes).  Kiihne  showed  that  the  injection  of  this  deutero-albumose 
manufactured  from  bacilli  produced  a  typical  rise  of  temperature  in  tuber- 
culized  animals;  Matthes  found  this  albumose  in  Koch's  tuberculin,  and 
discovered  it  in  the  urine  after  tuberculin  injections;  finally,  he  succeeded 
in  producing  a  "tuberculin  reaction"  with  deutero-albumose  manufactured 
from  egg-albumen  without  the  intervention  of  tubercle  bacilli.  Rouques 
produced  a  tuberculin  reaction  with  tuberculous  urine,  and  v.  Jaksch  found 
deutero-albumose  in  such  urine.  Kossel  finally  found  it  in  tuberculous 
sputum,  and  Matthes  in  tuberculous  lymph-glands  and  in  caseating  and 
calcified  tuberculous  foci  in  the  lungs. 

Moreover,  I  could  show  that  a  peculiar  selective  aflSnity  exists  between 
calcium  and  this  deutero-albumose,  as  manifested  by  the  following  four 
observations: 

1.  In  attempting  to  manufacture  some  deutero-albumose  for  the  purpose 
of  further  experimentation  with  this  interesting  body  it  was  found  impossible 
to  obtain  a  product  that  was  altogether  free  from  calcium.  It  is  easy  to  remove 
the  other  inorganic  constituents  that  cling  to  deutero-albumose,  but  calcium 
adheres  with  great  tenacity,  so  that  it  cannot  be  removed  by  mechanical 
means  (dialysis,  precipitation  with  alcohol,  etc.).  By  chemical  means 
only  (ammonium  oxalate)  can  the  calcium  be  removed  and  a  calcium-free 
albumose  be  obtained. 

2.  If  a  dilute  solution  of  a  calcium  salt  is  added  to  a  solution  of  decalcified 
deutero-albumose,  a  definite  proportion  of  the  calcium  will  be  bound  so 
tightly  that  it  cannot  again  be  removed  by  physical  means. 

3.  If  two  test-tubes  are  filled  with  equal  quantities  of  milk,  and  to  one 
tube  is  added  ordinary  deutero-albumose,  to  the  other  the  decalcified  pre- 
paration, and  rennet  is  added  to  both,  the  curdling  of  the  milk  will  be  con- 
siderably retarded  in  the  latter  tube.    If  sufficient  decalcified  albumose  is 
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added,  curdling  is  inhibited.  The  calcium  of  the  milk  is  evidently  Ixmnd  so 
tightly  to  the  albumose  that  paracasein  calcium  (curdle)  cannot  be  formed. 
4.  If  blood  is  carefully  decalcified  by  the  addition  of  acah-ulatod  portion 
of  oxalate,  and  equal  portions  of  this  blood  are  distributed  in  a  nuin))or 
of  tubes,  and  var3dng  quantities  of  decalcified  deutero-albumose  ailded  to  each 
tube,  it  will  be  found,  on  addition  of  a  definite  number  of  dn)ps  lA  a  ralciuni 
solution  to  these  mixtures,  that  coagulation  is  retarded  or  inhibited  in  pn)- 
portion  to  the  quantity  of  decalcified  deutero-albumose  added  to  each  tiiU\ 
Deutero-albumose,  therefore,  has  a  greater  aflTinity  for  calcium  th;in  hits 
parathrombin;  consequently  the  formation  of  calcium  parathn)inbin,  i.  c, 
fibrin,  is  prevented. 

Interpretation  of  Increased  Calcivm  Excretion  from  thk   Abovk. 

Having  established  then  two  apparently  disconnected  fact?,  namely, 
first,  that  the  urinary  calcium  excretion  is  increased  in  tulx^rciilosis.  soconil. 
that  c^cium  has  a  selective  affinity  for  an  albuminous  product  acconipanyin;^ 
the  tubercle  bacillus,  the  natural  inquiry  suggested  itself  whether  or  not 
the  latter  observation  could  in  any  way  explain  the  incretuso  in  the  urinary 
calcium  excretion,  and  whether  any  clinical  significance  attached  tn  tluv^^ 
findings.  The  calcification  of  tuberculous  foci  seemed  to  point  out  tliat 
calcium  is  commonly  found  wherever  deutero-albumose  is  formed  by  the 
action  of  the  tubercle  bacillus. 

This  problem  was  approached  by  comparing  the  effect  of  the  docalcified 
and  of  the  calcium-saturated  deutero-albumose  upon  tul)errulous  animals, 
and  here  exceedingly  interesting  relations  were  discovered;  for,  whilo  the 
pure  deutero-albumose  possessed  very  marked  fever-producing  powers 
when  injected  into  tuberculous  animals,  this  power  was,  to  a  groat  extont, 
often  altogether,  lost  when  the  calcium-saturated  product  was  injected 
into  similar  animals. 

Through  the  courtesy  of  Dr.  Leonard  Pearson  an  opi^rtunity  w:v^  pre- 
sented to  inject  calcified  deutero-albumose  into  a  herd  of  twenty  cattle  that 
were  known  to  be  tuberculous,  having  reacted  to  the  tuborcMilin  tost  some 
months  previously.  Deutero-albumose  prepared  from  ogg-albunion.  ac- 
cording to  the  method  of  Matthes,  and  kno\Mi  to  produce  pyrexia  in  tuber- 
culous animals,  was  dissolved  in  water  and  saturated  with  calcium  by  the 
addition  of  a  10  per  cent,  solution  of  calcium  chlorid.  The  calcified  albumose 
was  precipitated  with  alcohol,  filtered  off,  and  dried.  The  sediment  con- 
tained 4.89  per  cent,  of  calcium.  Of  this  product  a  5  yycr  cent,  watery  solu- 
tion was  injected  into  the  above-mentioned  herd,  and  no  temperature  re- 
action was  obtained,  as  shown  by  the  following  table: 
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easea^  examined  since  then,  in  which  it  was  possible  to  place  the  patients 
upon  a  constant  diet,  the  calcium  figures  were  also  liigher  than  normal, 
the  excretion  fluctuating  from  0.37  to  0.41  gram  of  CaO  during  the  twenty- 
four  hours*  period. 

Relationship  Between  Calctum  ant>  the  DEtJTERO-ALDUMOSB  Acoom* 
pantltng  the  Tubercle  Bacillus. 

Interest  in  the  increased  urinary  calcium  excretion  in  tuberculosia  was 
particularly  stimulated  by  the  fact  that  I  had  found  in  previous  experimental 
work  that  a  chemical  relationship  exists  between  calcium  and  an  albnmo^ 
(deutero-albumose)  that  almost  constantly  accompanies  the  tubercle  bacillus. 
This  substance  has  been  found  in  the  bodies  of  the  bacilli  themselves,  and 
in  culture-media  in  which  tubercle  bacilli  had  grown  (KuhnOj  Hahn»  Koch, 
Matthes).  Kiihne  showed  that  the  injection  of  this  deutero-albumose 
manufactured  from  bacilli  produced  a  typical  rise  of  temperature  in  tuber- 
culized  animals;  Matthes  found  this  albumose  in  Koch's  tuberculin,  and 
discovered  it  in  the  urine  after  tuberculin  injections;  final! y,  he  succeeded 
in  producing  a  'tuberculin  reaction"  with  deutero-albumoae  manufactured 
from  egg-albumen  without  the  intervention  of  tubercle  bacilli,  Rouques 
produced  a  tuterculin  reaction  with  tuberculous  urine,  and  v,  Jaksch  found 
deutero-albumose  in  such  urine.  Kossel  finally  foimd  it  in  tuberculous 
sputum,  and  Matthes  in  tuberculous  lymph-glands  and  in  caseating  and 
calcified  tuberculous  foci  in  the  lung3* 

Moreover,  I  could  show  that  a  peculiar  selective  affinity  exists  between 
c^ciujn  and  this  deutero-albumose^  m  manifested  by  the  following  four 
observations: 

L  In  attempting  to  manufacture  some  deutero-albumose  for  the  purpose 
of  further  experimentation  with  this  interesting  body  it  was  found  impossible 
to  obtain  a  product  that  was  altogether  free  from  calcium.  It  is  easy  to  remove 
the  other  inorganic  constituents  that  cling  to  deutero-albumose,  but  calcium 
adheres  with  great  tenacity,  so  that  it  cannot  be  removed  by  mechanical 
means  (dialysis,  precipitation  with  alcohol,  etc.).  By  chemical  means 
only  (ammonium  oxalate)  can  the  calcium  be  removed  and  a  calcium-free 
albumose  be  obtained. 

2.  If  a  dilute  solution  of  a  calcium  salt  is  added  to  a  solution  of  decalcified 
deutero-albumose,  a  definite  proportion  of  the  calcium  will  be  bound  so 
tightly  that  it  cannot  again  be  removed  by  physical  means. 

3,  If  two  test-tubes  are  filled  with  equal  quantities  of  milk,  and  to  one 
tube  is  added  ordinary  deutero-albumose,  to  the  other  the  decalcified  pre- 
paratioHj  and  rennet  is  added  to  both,  the  curdling  of  the  milk  will  be  con- 
siderably retarded  in  the  latter  tube*    If  sufficient  decalcified  albumoae  is 
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added,  curdling  is  inhibited.  The  calcium  of  the  railk  is  evidently  bound  so 
tightly  to  the  albuniose  that  paracasein  calcium  (curdle)  cannot  be  formed. 
4.  Lf  blood  is  carefully  decalcified  by  the  addition  of  a  calculated  portion 
of  oxalate,  and  equal  portions  of  this  blood  aje  distributed  in  a  number 
of  tubesj  and  varying  quantities  of  decalcified  deutero-albumose  added  to  each 
tube,  it  will  be  found,  on  addition  of  a  definite  number  of  drops  of  a  calcium 
solution  to  these  mixtures,  that  coagulation  is  retarded  or  inhibited  in  pro- 
portion to  the  quantity  of  decalcified  deutero-albumose  added  to  each  tube. 
Deutero-albumose,  therefore,  has  a  greater  affinity  for  calcium  than  has 
parathrombin;  consequently  the  formation  of  calcium  parathrombin,  L  e,, 
fibrin,  is  prevented* 

Interpretation  of  Increased  Calctitm  Excbetion  from  the  Above. 

Having  established  then  two  apparently  disconnected  facts,  namelyp 
first,  that  the  urinary  calcium  excretion  is  increased  in  tuberculaiis,  second, 
that  calcium  has  a  selective  aflinity  for  an  albuminous  product  accompanying 
the  tubercle  bacillus,  the  natural  inquiry  suggested  itself  whether  or  not 
the  latter  observation  could  in  any  way  explain  the  increase  in  the  urinary 
calcium  excretion,  and  whether  any  clinical  significance  attached  to  these 
findings.  The  calcification  of  tuberculous  foci  seemed  to  point  out  that 
calcium  is  commonly  found  wherever  deutero-albumose  is  formed  by  the 
action  of  the  tubercle  bacillus. 

This  problem  was  approached  by  comparing  the  effect  of  the  decalcified 
and  of  the  calcium-saturated  deutero-albumose  upon  tuberculous  animals, 
and  here  exceedingly  interesting  relations  were  discovered;  for,  while  the 
pure  deutero-albumose  po^essed  very  marked  fever-producing  powers 
when  injected  into  tuberculous  animals,  this  power  was,  to  a  great  extent, 
often  altogether,  lost  when  the  calcium-saturated  product  was  injected 
into  similar  animals. 

Through  the  courtesy  of  Dr.  Leonard  Pearson  an  opportunity  was  pre- 
sented to  inject  calcified  deutero-albumose  into  a  herd  of  twenty  cattle  that 
were  known  to  be  tuberculous,  having  reacted  to  the  tuberculin  test  some 
months  previously.  Deutero-albumose  prepared  from  egg-albumen,  ac- 
cording to  the  method  of  Matthes,  and  known  to  produce  pyrexia  in  tuber- 
culous animals,  was  dissolved  in  water  and  saturated  with  calcium  by  the 
addition  of  a  10  per  cent,  solution  of  calcixmi  chlorid.  The  calcified  aibumose 
was  precipitated  with  alcohol,  filtered  oiT,  and  dried.  The  sediment  con- 
tained 4.89  per  cent,  of  calcium.  Of  this  product  a  5  per  cent,  watery  solu- 
tion WBM  mjected  into  the  above-mentioned  herd,  and  no  temperature  re- 
action was  obtained,  be  shown  by  the  following  table: 


I 


278 


SIXTH   INTEBNATIONAL  CONGRESS   ON  TUBERCULOSIS. 


casesj  examned  since  thenj  m  which  it  was  possible  to  place  the  patients 
upon  a  C43iistaiit  diet,  the  calcium  figures  were  also  higher  than  normal^ 
the  excretion  fluctuating  from  0.37  to  0,41  gram  of  CaO  during  the  twenty- 
four  hours'  period. 

RELATiOKSffip  Between  Calctum  and  the  Deutero-albumose  Accom- 
PANTINQ  the  Tubercle  Bacillus. 
Interest  in  the  increased  urinary  calcium  excretion  in  tuberculosis  was 

particularly  stimulated  by  the  fact  that  I  had  found  in  previous  experimental 
work  that  a  chemical  relationship  exists  between  calcium  and  an  albumose 
(deutero-albumoae)  that  almost  constantly  accompanieg  the  tubercle  bacillus. 
This  substance  has  been  found  in  the  bodies  of  the  bacilli  themselves,  and 
in  culture-media  in  which  tubercle  bacilli  had  grown  (Kiihne,  Hahn,  Koch, 
Matthes).  Kiihne  showed  that  the  injection  of  this  deutero-albumose 
manufactured  from  bacilli  produced  a  t3T)!cal  rise  of  temperature  in  tuber- 
culized  animals;  Matthes  found  this  albumose  in  Koch's  tuberculin,  and 
discovered  it  in  the  urine  after  tuberculin  injections;  finally,  he  succeeded 
in  producing  a  ''tuberculin  reaction*'  with  deutero-albumose  manufactured 
from  egg-albumen  without  the  intervention  of  tubercle  bacilli,  Rouques 
produced  a  tubercuHn  reaction  with  tuberculous  urine,  and  v.  Jaksch  found 
deutero-albumose  in  such  urine.  Kossel  finally  found  it  in  tuberculous 
sputum,  and  Matthes  in  tuberculous  l3miph*glands  and  in  coseating  and 
calcified  tuberculous  foci  in  the  lungs, 

Moreover,  I  could  show  that  a  peculiar  selective  affinity  exists  between 
calcium  and  this  deutero-albumose,  aa  manifested  by  the  following  four 
observations: 

1.  In  attempting  to  manufacture  some  deutero-albumose  for  the  purpose 
of  further  experimentation  with  this  interesting  body  it  was  found  impossible 
to  obtain  a  product  that  was  altogether  free  from  calcium.  It  iseasy  to  remove 
the  other  inorganic  constituents  that  cling  to  deutero-albumose,  but  calcium 
adheres  with  great  tenacity,  so  that  it  cannot  be  removed  by  mechanical 
means  (dialysis,  precipitation  with  alcohol,  etc).  By  chemical  means 
only  (ammonium  oxalate)  can  the  calcium  be  removed  and  a  calcium-free 
albumose  be  obtained, 

2*  If  a  dilute  solution  of  a  calcium  salt  is  added  to  a  solution  of  decalcified 
deutero-albumose,  a  definite  proportion  of  the  calcium  will  be  bound  so 
tightly  that  it  cannot  again  be  removed  by  physical  means, 

3-  If  two  test-tubes  are  filled  with  equal  quantities  of  milki  and  to  one 
tube  is  added  ordinary  deutero-albumose,  to  the  other  the  decalcified  pre- 
paration, and  rennet  is  added  to  both,  the  curdling  of  the  milk  will  be  con- 
sidarablj  retarded  in  the  latter  tube.     If  sufficient  decalcified  albumose  ia 
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added,  curdling  is  inhibited.  The  calciura  of  the  milk  is  evidently  bound  so 
tightly  to  the  albumoae  that  paracasein  calcium  (curdle)  caonot  be  formed, 
4.  If  blood  is  carefully  decalcified  by  the  addition  of  a  calculated  portion 
of  oxalate,  and  equai  portions  of  this  blood  are  distributed  In  a  number 
of  tubes,  and  varying  quantities  of  decalcified  deutem-albumoae  added  to  each 
tubSi  it  will  be  found,  on  addition  of  a  definite  number  of  drops  of  a  calcium 
solution  to  these  mixtures,  that  coagulation  is  retarded  or  inhibited  in  pro- 
portion to  the  quantity  of  decalcified  deutercnalbumose  added  to  each  tube, 
Deutero-albumoae,  therefore,  has  a  greater  affinity  for  calciiun  than  has 
paratluombin;  consequently  the  formation  of  calcium  parathrombin,  t.  e., 
fibrin,  is  prevented. 

Interpretation  of  I^cREAfiED  Calcium  Excretion  from  the   Above. 

Having  established  then  two  apparently  disconnected  facte,  namely, 
first,  that  the  urinary  calcium  excretion  is  increased  in  tuberculosis,  second, 
that  calcium  hm  a  selective  affinity  for  an  albuminous  product  accompanying 
the  tubercle  bacillus,  the  natural  inquiry  suggested  itself  whether  or  not 
the  latter  observation  could  in  any  way  explain  the  increase  in  the  urinary 
calcium  excretion,  and  whether  any  clinical  significance  attached  to  these 
findings.  The  calcification  of  tuberculous  foci  seemed  to  point  out  that 
calcium  is  commonly  found  wherever  deutero-albumose  is  formed  by  the 
action  of  the  tubercle  bacillus. 

This  problem  was  approached  by  comparing  the  effect  of  the  decalcified 
and  of  the  calcium-saturated  deutero-albumose  upon  tuberculous  animals, 
and  here  exceedingly  interesting  relations  were  discovered;  for,  while  the 
pure  deutei^o-albumose  possessed  very  marked  fever-producing  powers 
when  injected  into  tuberculous  animals,  this  power  was,  to  a  great  extent, 
often  altogether,  lost  when  the  calcium-saturated  product  waa  injected 
into  similar  animals. 

Through  the  courtesy  of  Dr.  Leonard  Pearson  an  opportunity  was  pre- 
sented to  inject  calcified  deutero-albumose  into  a  heni  of  twenty  cattle  that 
were  known  to  be  tuberculous,  having  reactetl  to  the  tuberculin  test  some 
months  previously.  Deutero-albumose  prepared  from  egg-albumen,  ac- 
cording to  the  method  of  Matthes,  and  known  to  produce  pyrexia  in  tuber- 
culous animals,  was  dissolved  in  water  and  saturated  with  calcium  by  the 
addition  of  a  10  per  cent,  solution  of  calcium  chlorid.  The  calcified  albumose 
was  precipitated  with  alcohol,  filtered  off,  and  dried*  The  sediment  con- 
tained 4.89  per  cent,  of  c^cium.  Of  this  product  a  5  per  cent,  watery  solu- 
tion was  injected  into  the  above-mentioned  herd,  and  no  temperature  re- 
action was  obtained,  aa  shown  by  the  following  table; 
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Similarly,  negative  results  were  obtained  in  artificially  tuberculized  dogs 
and  rahbiti?.  The  most  important  conclusion,  therefore,  that  we  are  sp- 
parently  jastifieri  in  formulating,  is  that  the  addition  of  calcium  to  one  of 
the  main,  rxjssibly  the  only,  pyretogenic  principle  manufactured  by  the 
tuVjercle  l>acillu.<;  rr^bs  it  of  its  fever-producing  power.  One  is  impressed  by 
the  idea  that  this  Ls  a  dLsintoxicating  process  and  occurs  in  the  organism 
wherever  deuterr>-albumr;fte  Is  generated  by  the  tubercle  bacillus,  thus  lead- 
ing to  the  deposit  of  abundant  calcium  salts  in  loco,  and  an  excessi^-e  ex- 
cretion of  calcium  in  the  urine. 

Experiments  arc  at  present  under  way  to  determine  whether  or  not  the 
exhibition  of  calcium  salts,  by  mouth  or  by  other  routes,  can  in  any  way 
modify  the  temperature  movements  in  tuberculized  animals.  Some  pre- 
liminary results  that  have  been  obtained  give  very  suggestive  figures,  but 
I  consider  it  premature  to  make  any  announcement  on  this  subject. 

To  what  extent  an  increased  calcium  excretion  may  be  utilized  in  the 
early  diagnosis  of  tuberculosis  remains  to  be  determined.  In  \iew  of  the 
^fifBculty  of  performing  proper  quantitative  calcium  determinations,  the  in- 
constancy of  the  urinary  calcium  excretion,  and  the  many  factors  to  be  con- 
ridered  when  interpreting  this  excretion,  the  method  surely  will  never  be 
cf  great  practical  value.    Whether  calcium  can  be  used  in  the  treatment 
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of  tuberculosis,  particularly  with  the  object  in  view  of  controlling  the  fever 
movements,  remains  to  be  determined. 


M^taholisme  du  Calcium  dans  la  Tuberculose. — (Croftan.) 
Preuves  ancieiines  et  nouvelles^  exp^rimentales  et  cliniques  de  Taug* 
mentation  de  Fexcr^tion  urinaire  du  calcium  dans  la  tuberculose.  Expli- 
cation de  ce  ph^nom^ne  cherchi^e  dans  Taffiniti  par  selection,  qu'on  trouve 
entre  le  calcium  et  une  albumose  (deut^ro-albumose)  presque  toujoum 
pr4seute  dans  les  foyers  tuberculeux,  dans  le  crachiit,  les  cultures  et  1^ 
mMia,  aussi  bien  que  dans  le  sang  et  rurine  de  malades  tuberculeux  et 
d'animaux  rendus  tuberculeux*  Experiences  montrant  que  cett-e  albu- 
mose, quand  on  en  extrait  le  calcium,  poss^de  une  grande  force  pour  pro- 
duire  de  la  fi^vre  dans  les  aninmux  tuberculeux  et  dans  les  Sires  humains 
et  que  cette  force  pyrog^n^tique  se  perd  quand  Talbumose  se  combine  de 
nouveau  avec  le  calcium.  La  combinaison  avec  le  calcium  pent  done  etre 
consid^r^e  comme  un  moyen  protecteur  antipyr^tiquej  c'est  par  cette  com- 
binaison qu'on  peut  expliquer  le  ph^nom^ne  particulier  de  raugmentation 
de  Fexcr^tion  urinaire  du  calcium;  on  peut  en  tirer  aussi  certaines  conclu- 
sions th4rapeutiquea.  Ces  conclusions  seraient  renforc^es  par  Tobservation 
que  les  ouvriers  dans  les  carri^res  de  ^Is  calcaires  semblent  poss^der  une 
certain©  immunity  contre  Tinfection  tuberculeuse. 


tJber  den  Calciimi-Stoffwechsel  bei  Tuberkulose, — (CroftanO 

Vorkommnis  alt  und  neu,  experimentell  und  klinisch  einer  vermehrten 
Ausscheidung  von  Calcium  in  den  Urin  bei  Tuberkulose.  Erklarung 
dieses  Phanomens  geaucht  in  der  selectiven  .\ffinitat,  die  als  anwesend 
swischen  Calcium  und  einer  Albumose  (Deutero-albumose)  gefunden 
wurde*  Nahezu  universell  anwesend  in  tuberkuloaen  Anh^ufungen,  Sputum, 
Kulturen  und  Medien,  und  im  Blute  und  Urin  tuberkuloser  Individuen 
und  tuberkulosierter  Tiere,  Experimente,  um  zu  aeigen,  dass  diese  Albu- 
mose, wenn  aie  von  Calcium  freigemacht  wird,  eine  besondere  ficl>er- 
erzeugende  Kraft  bei  tuberkulosen  Tieren  und  menschlichen  Wesen  besitzt, 
und  dass  diese  fiebererzeugende  Kraft  verloren  geht,  wenn  die  Albumose 
wieder  mit  Calcium  kombiniert  wird.  Die  Kombination  mit  Calcium  kann 
daher  als  ein  protektiver,  antipyretischer  Prozess  in  der  Tuberkulose  be- 
trachtet  werden,  mag  in  der  Erklarung  der  sonderbaren  Erseheinung  der 
vermehrten  Excretion  von  Calcium  in  den  Urin  erklart  werden,  und  legt 
bestLmmte  therapeutisehe  Moglichkeiten  nahe;  die  let^teren  werden  unter- 
stiitzt  durch  die  Beobachtung,  dass  Kalksalz-Arbeiter  eine  gewiase  Im- 
munitat  gegen  tuberkulose  Infektion  zu  beaitzen  scheineu- 
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RECHERCHES  SUR  LE  ROLE  DES  ACIDES  GRAS 
DU  BACILLE  TUBERCULEUX, 

Par  les  DoCTEtrBs  Jean  Camus  et  Ph.  Paqntess, 

Puis. 


Les  travaux  de  Prudden  et  Hodenpyl*  ceux  de  Strauss  et  Gamaleiat  ont 
6tabU  le  rflle  pathog^ne  des  bacillea  de  Koch  tu6s.  Auclairj  k  extrait,  par 
rather  et  le  chloroforme  certainea  substances  du  bacille  tuberculeux  qu^il  a 
appel^es  siuvant  le  solvant  employ^  <Sthero-bacilIme  et  chloroformo-bacilline. 

Dans  cette  masse  de  substances  graisseuses,  cireuses  extraites  du  bacille 
de  Koch  et  dont  Auclair  avalt  montr^  le  pouvoir  pathog^ne,  nous  avona 
voulu  isoler  des  substances  actives.  Celles-ei  sont  peut  ^tre  nombreuses, 
mx  groupe  a  surtout  attii^  notre  attention.    C*^t  celui  des  acides  gras.} 

Quelques  auteurs  panni  lesquels  Koch,  Viquerat[j,  Kresling**  ont  signal^ 
la  pr^eEce  d'acides  gras  parmi  les  produits  adherents  du  bacille  tuber- 
culeux. Nos  analyses  personnellesft  faites  avec  Taide  de  Nicloux  nous  ont 
montr^  dans  un  ^chantillon  de  ehloroformo-baciUine  d' Auclair  la  prfeence 
de  22,4  pour  100  d'acides  gras  libr^  et  dans  deux  ^chantillons  d'ethero- 
baeilUne  50*3  pour  100  d'acid^  gras  Ubres  dans  un  coa  et  20.8  pour  100  dans 
un  autre  ^chantillon* 

Less  differences  qu*on  remarque  dans  la  teneur  en  acides  gras  de  ces  diff4r- 
anta  #chantilbns  peut  tenir  k  bien  des  causes;  k  Tdge  des  cultures,  t^  la  duriSe 

♦  Prudden  et  HcKlenpyl:  "Studies  on  the  Action  of  Dead  Biicteria  in  the  LiYing 
Body/'  New  York  Met!.  Jour.,  1891. 

t  Strausa  et  Gamnleia:  ^Tontributiou  k  l'6tude  du  poison  tuberculeux/*  Arch, 
de  med.  exj>er.  et  d'amit,  pathol,  1891,  p.  705- 

t  Auclair:     'VRechercnea  sur  la  pneuTnonie  tuberculeuse/'  Arch,  de  med.  eiper., 
mai,  1899.     "Sclerose   pulmonaire  dVrigine   tuberculeuse;"    Arch,    de    med.    exper, 
m^  1900.     *'Recherches   sur   les   poisons   microblcns.     Les   poisons   microbietis  k 
ermination  locale  prMominante/'  Arch,  de  med.  experim..  novembre,  1903. 

Une  graisae  on  le  aait  eat  un  con»  neutre  iorm^  par  k  combinaifson  d'un  ou  plu* 

acides  gnu  et  de  glycerine.     Gfe  Bont  les  acides  graa  aui  dt^bliasent  par  leurs 

^  Findividualitd  de  chacune  dea  gralsscs.     Une  graiase  aevient  acide  quand  une 

BB  acides  gras  qui  la  compose  devieot  Ubre. 

Herat:     " ConlributioD  i  T^tude  de  b  tuberculose,"      Revue  med.   SuLase 

Tdx,  1899.     ''Beittag  aur  Tuberkulin-FVage/'  CentralbL  f.  Bakter.,  t.  xxvi, 

ing:  Arcb.  dea  Sc.  bioL  de  St,  P^tersbourg,  t.  ix,  1902. 
DamuB  et  Ph.  Pagniea:     Soc,  de  BioL,  4  nov.,  1905,  C.  R.  Acad,  des  Sciences^ 
>i  1905.    Soc.  de  BioL,  23  Decembre,  1905. 
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de  dissolution,  etc.  mais  il  ^t  bien  ^tabli  que  le  bacllle  de  Koch  est  coostitufi 
par  une  proportion  tr^  importatite  d'acides  gras  libres. 

Quelle  est  Tim  port  anee  de  des  acides  gras?  Nous  r^umerons  ici  nos 
premiere  travaux  et  nous  en  apporterons  de  nouveaiDc  et  in^dits.  L'en- 
semble  de  ce  m^moire  sera  divkfi  en  3  parties: 

L  Recherches  sur  le  rdle  des  acides  gras  dana  la  colorabilit^  spSciale  du 
bacille  tuberculeux, 

IL  Recherches  aur  les  lesions  produites  par  les  acides  gras. 

Ill,  Essai  d'inmiunisation  locale  k  I'aide  d^  acides  gras, 

L  Recheeches  stm  le  R6le  des  Acides  Gras  dans  la  CoLORABiWTfe 
Specxale  du  Bacille  Tuberculeux.* 

Un  fait  domine  les  rapports  du  bacille  tuberculeux  avec  les  mati^res 
colorantes:  c'est  son  acido-resisiance.  C'est  le  pouvoir  qu'il  possAde  quand 
il  a  ^t^  impr^gn^  par  une  couleur  d'aniline  de  roister  h  la  d6coloratioti  par 
les  acides  forts  dilu^s.  La  m^thode  d'Ehrlieh^  celle  de  Ziebl  sent  bashes 
sur  racido-rdsistance  du  bacille. 

Etudions  d'abord  comment  lea  acides  gras  en  g^nfiral  se  eomportent  vis 
&  vis  de  ces  m^thodes;  nous  verrons  enauite  les  r^ultata  obtemm  avec  les 
acides  gras  du  bacille  lui-m^me,  et  nous  montrerons  enfin  qu*U  peut  exister 
d'autres  moyens  de  d^celer  la  pr&ence  d'acidea  ^as  libres  au  niveau  du 
bacille  tuberculeux, 

(a)  Prenons  des  acides  gras  extraits  de  Fhuile  de  coton  ou  de  Thuile  de 
lin,  mettons  en  une  gouttelette  au  centre  d'un  petit  carr6  de  papier  k  filtrer, 
puis  traitons  ces  morceaux  de  papier  comme  dea  preparations  de  bacilles 
tuberculeux.  Noua  verrons  qu'avec  la  m^thode  de  Ziehl  et  celle  d*Ehrtich 
le  centre  seul  du  papier  qui  a  6t6  toueh4  par  lea  acides  gras  reste  color^  h  la 
fin  des  operations.  Tout  le  reste  des  morceaux  de  papier  est  decolor^  par 
les  acides,  les  acides  griis  des  huil^  de  coton  et  de  lin  sont  done  acido-r6- 
sistants  (MDmme  le  bacille  de  Koch. 

Nous  avona  vu  que  plusieurs  acides  ^as,  priucipalement  mux  qui  out 
un  poids  mol^culaire  eiev4  jouissent  de  cette  propriety  traeido-reeistance- 
Les  m6mes  recherches  faites  avec  des  graiases  rigpureuaement  neutres  mon- 
trent  que  celle&-ci  ne  sont  pas  acido-r esistantes.  Par  contre  les  vielles  huiles 
deveniies  ranees,  ou  mieux  acides,  sont  acido-resistantes>  grAoe  aux  acidea 
gras  qui  sont  alors  en  partie  libres, 

M*  Gardenghif  M.  Ciacciot  ont  public  des  r^sultats  conformes  aux  ndtres 
en  ce  qui  touche  aux  acides  ^as. 

♦  Voir  Jean  Camu§  et  Ph.  Fagmes:  "Acides  gras  du  bacille  tuberculeux/'  PrMse 
MMe&le.  30  Janvier,  1907. 

f  Gardcnghi  (de  Parme):  "La  reaistenxA  agU  acidi  dei  grassi  cclomti  C€n  coloH 
d'anilina/'  Asuociazione  miii.  chir.  di  Parnm.  1900,  20  Avril,  r6sum§  par  I'auteur  in 
Auto  Eiaseunti  e  revista  dei  kvori  Italian!  dl  medidna  interna,  1906^  vol.  iv,  No.  5. 

t  Ciaccio:    "Sur  raeido-r^aiatanoe  du  bacille  de  Koch/'  Soc.  Biol.,  190S,  24  man. 
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(&)  Une  demonstration  de  toute  Evidence  est  f oumie  quand  on  fait  oomme 
nous  Tavons  indiqu6  plus  haut  la  dissociation  des  produits  du  badlle  tuber- 
culeux  soluble  dans  Tether.  Nous  avons  vu  qu'aprfts  separation  de  oes 
produits  en  graisses  neutres  et  acides  gras  libres,  les  graisses  neutres  ^taient 
d^pourvues  d*acido-r6sistance,  alors  que  les  acides  gras  du  bacille  tubercu- 
leux  se  colorent  par  les  m^thodes  d'Ehrlich  et  de  Ziehl  absolument  comme  le 
bacille  lui-m6me.  Qu'il  existe  d'autres  substances  acido-rdsistantes  dans  le 
bacille,  la  chose  est  possible  bien  que  les  recherches  de  Cantacuz^e  soient 
peu  favorables  k  cette  hypoth^.  Get  auteur  employant  une  m^tbode  de 
d^graissage  qui  parait  irr^prochable  a  not^  que  les  bacilles  tuberculeux 
d^graiss^  n'6taient  plus  acido-r^sistants.  Quand  on  salt  que  le  bacille 
tuberculeux  est  constitu^  en  grande  partie  par  des  acides  gras  et  que  ces  corps 
sont  acido-r^istants  il  faute  se  m^fier  d'un  d^graissage  incomplet  quand  on 
trouve  la  propriety  acido-r^sistante  du  bacille  aprfts  action  de  solvants  divers. 
La  m^thode  qu'a  employfe  M.  Ciaccio*  nous  a  dans  un  travail  ant^rieur 
sembl6  passible  de  cette  objection. 

(c)  Existe-t-il  d'autres  moyens  de  d^celer  la  presence  d' acides  gras  libres 
au  niveau  du  bacille  tuberculeux? 

Les  acides  gras  peuvent  former  avec  diffdrents  m6taux  des  savons  m^tal- 
liques  qui  prennent  une  teinte  noire  par  Taction  du  sulfhydrate  d'anmion- 
iaque.  Utilisant  cette  reaction  nous  avons  pu  montrer  la  presence  d'addes 
gras  sur  des  amas  de  bacilles  tuberculeux  provenant  de  culture,  mais  cette 
reaction  caract^ristique  ne  se  produit  pas  sur  des  bacilles  isol6s.  La  zone 
infinit6simale  d'acides  gras  qui  se  trouve  au  niveau  d'un  bacille  n'est  sans 
iloute  pas  assez  sensible  pour  que  la  reaction  se  produise.  Le  sous  acetate 
d©  plonib,  le  sous  acetate  de  cuivre,  Tacetate  de  fer  nous  ont  permis  de 
r^uH.^^r  les  reactions  des  savons  m^talliques  sur  des  amas  plus  ou  moins  vo- 
Uuuineaux  de  bacilles  tuberculeux. 

La  ni<5thode  que  Benda  a  propos^e  pour  d^celer  la  presence  d'acide  gras  a 
M  avK^ptte  par  nous  de  la  faQon  suivante  k  la  recherche  du  bacille  tuberleux. 

I.  IX^snecher  et  fixer  les  bacilles  sur  une  lame  de  verre  comme  pour  les 
Hutm**  lu^^tliodes. 

'J.  Traitf^r  la  lame  k  chaud  par  une  solution  de  sous  acetate  de  cuivre  k 
jiHtxiration  (|H>ndant  quelques  minutes)  jusqu^Ji  production  de  vapeur. 

a,  Uavor  ii  gnmde  eau. 

4.  'lYmtor  la  lan^e  pendant  quelques  minutes  k  chaud  avec  une  solution 
d*luHi\nt\»\YUuo  ii  V'o  (coloration  tr6s  forte). 

A.  IViH^lowr  pju*  uno  solution  6tendue  de  ferry cyanure  de  potassium  et 

Ia\h  buoilUv«  tulH^rouloux  apparaissent  alors  color^s  en  bleu,  les  uns  en 
Uou  i^\U\  U^  uutroti  tm  Ueu  noir. 

*>  Ciaodo:  loc  eU. 
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Cette  m^thode  permet  de  trouver  des  bacillea  tuberculeux  dans  des 
crachats  mais  d'autres  microbes  que  le  bacille  de  Koch  donnent  une  reaction 
aemblable.  II  est  possible  que  ce  proc^dg  ne  soit  pas  sp^lcifique  pour  les 
acides  graSj  ou  que  plusieurs  vari^t^s  de  microbes  possddent  vm  acidea. 
Dans  cet  ordre  d'idfe  rappelons  qu*Auclair  a  extrait  de  plusieurs  microbes 
des  produits  nocifs  par  Tether  et  par  le  chloroforme;  cea  extraits  reaferment 
peut  6tre  des  acides  gras. 

n  est  en  tous  les  cas  int^ressant  de  mentionner  un  fait  ddjA  connu  et  que 
nous  avons  abservi*  aussi,  C'eat  que  dans  une  m^me  culture  toua  les  baciiles 
ne  se  comportent  pas  d^une  mani^re  identique  en  face  des  substances  cjolor- 
ante^  qui  peu vent  les  impr4gner,  11  est  probable  que  les  bacilles  anciens  sont 
plus  riches  en  acides  gras  que  les  jeunes,  oeci  expliquerait  pourquoi  dans  une 
culture  en  voile  les  bacilles  de  la  peripMrie  sont  encore?  peu  acido-r^sistanta. 

IL  Recherches  sub  les  LisiONs  Produites  par  les  Acides  Gras.* 

Sachant  par  nos  analyses  qu'on  trouve  dans  le  bacille  tuberculeux  des 
acides  gras  libres  et  des  graisses  neutres,  sachant  d' autre  part  que  rintroduo- 
tion  dans  les  tissua  de  diff^rentea  graisses  neutres  ne  provoque  pas  de  lesions; 
il  ^tait  logique  de  penser  qu*une  partie  au  moins  des  accidents  causes  par 
rinjection  d'ethero-bacilline  ou  de  chloroformo-badlline  d'Auclair  6taient 
dils  k  des  acides  gras.  Les  experiences  sont  venues  confirraer  cette  mani^re 
de  voir,  mais  il  est  difBcUe  d*op6rer  avec  les  acid<^  gras  du  bacille  tuberculeux 
lui-meme  dont  on  ne  peut  se  procurer  que  des  quantitfe  peu  importantes. 

Nous  avons  pr6f4re  experimenter  d'abord  avec  des  acides  gras  dliuiles 
Y^g^tdlm  quil  est  facile  de  se  procurer  operant  ainsi  nous  pouvdons  apprendre 
ei  ces  acides  donnent  des  lesions  comparables  k  celles  de  la  tuberculosa  et 
savoif  31  ces  demj6res  sont  sp^cifiques^  c'est  k  dire  reproductibles  uniquement 
par  le  bacille  de  Koch.  Ces  deux  points  4taient  interessant^  k  etudier. 
Nous  avons  e3cperiment^  sur  le  lapin  et  sur  le  chien  et  nos  recherches  ont 
porte  presqu'uniquement  sur  les  pouraons;  les  addes  gras  ont  et4  introduita 
dans  <«s  organes  (a)  par  voie  tracheale  (b)  par  voie  sanguine. 

(a)  Inirodnction  (Tacides  gras  dans  k  paumon  par  la  trochee,— Souvent  des 
huiles  neutres  ont  &t6  inject^es  sans  aucun  inconvenient,  dans  un  but  th^ra- 
peutique  dans  le  larynx  et  dans  la  trach^  il  n'en  est  pas  de  mfime  edes  acidea 
gras, 

Ceux-ci  injectea  en  grande  quantity  (quelquea  centimetres  cubes)  pn> 
voqueat  rapidement  de  la  congestion  oedemateuse  difiFuae  des  poumons  et 
entraine  la  mort  par  asphyxie. 

L*injectiou  de  doses  plus  faibles  dontie  d'abord  frequemment  chez  le 

chien  des  sjinptAmes  chnlques  interessants:  de  la  toux  repetfe  des  hemo- 

♦  Voir  Jean  Camus  et  Ph.  PagnieK:  ''L^bos  d«Unninto  dans  I©  poumon  par  lea 
acides  gras  (confiid^raf  ion  mir  la  non  specificity  dei  l^ons  tubcrculeUBes),"  Journal 
de  Phystologie  et  da  pathotogie  g^^rale,  Mai,  1906v 
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Autaot  qu'on  peut  conclure  de  quelquea  experiences  iJ  nous  a  sembl^  que 
Tacide  palmitique  donnait  surtout  des  14sions  congastives  et  hemorragiques 
I'acide  laurique  surtout  des  l^ons  de  sclerose  (cea  deux  dertdera  ont  6t$ 
eignal^s  au  niveau  du  bacille  tuberculeux)  et  Tactde  butyrique  des  Idsions 
de  desquamation  epith^Iiale  et  de  la  diapedfise* 

Les  coupes  au  microtome  h  congelation  avec  coloration  au  Scarlach 
moutrent  trois  joura  apr6s  llnjection  intra-veineuse  d*acides  graa  dea 
valsseaux  obstru^  de  caillots  et  k  leur  voisinage  des  alveoles  pulmonairefl 
rempliB  de  globules  rouges  et  de  nombreuses  cellules  bourr^es  de  granulations 
oolor^es  en  rouge  par  le  Scarlach.  Ces  celiuiea  rondes  ou  allongfe^  sont 
contenuea  les  unes  dans  la  paroi  alv^olaire,  les  autres  insinudes  entre  lea 
cellules  de  Fepithelium  bronchique  d'autres  enfln  libres  dans  le^  ca^Tt&s 
alv^laires,  II  est  probable  qu'il  s'agit  de  pliagocj'tea  charges  de  particules 
d'acides  gras  qui  seraient  ^limin^s  ainsi  en  partie  par  vole  a^rienne, 

Parmi  les  Ifeions  obtenues  par  vole  trachi^ale  et  par  voie  sanguine  lea 
un^  sont  analogues  k  celles  que  donne  le  baciJle  tuberculeux  et  prouvent 
que  celui-ci  n'agit  pas  d'une  nmni^re  absolument  sp^cifique,  d'autres  l^siona 
sont  diff^rentes  et  ceci  n'a  pas  lieu  de  nous  surprendre.  En  effet  nous  nous 
sommes  serv^is  d'autres  acides  gras  que  ceux  du  bacUte  tuberculeux  et  il 
eat  probable  que  ces  demiers  employes  purs  donneraient  des  Ifaions  plus 
typiques,  Cependant  nous  ne  croyons  pas  qu'ils  provoqueraient  dos  altera- 
tions identiqui^  4  celles  du  bacille  lui-m^me*  Le  microbe  de  Eoch  vivant 
dans  les  tissus  agit  k  la  fois  par  toua  les  produits  qui  r^suitent  de  sa  nutrition 
propre,  il  doit  pour  ainsi  dire  distiller  ces  produits  lentement  et  d'une  faQon 
continue  et  les  (pilules  de  Forganisme  en  face  de  ces  germes  actifs  ne  doivent 
pas  se  comporter  de  la  rn^me  mani^re  qu*en  face  d*une  tnasse  inerte  d'acidea 
gras  qui  est  introduite  bnitalement  dans  le  poumon. 

Un  fait  n^amnoins  est  certain,  c'est  que  les  acides  gras  sont  nocifs  pour 
lea  tissus  animaux  et  que  le  bacille  tuberculeux  en  d^tient  une  forte  pro- 
portion il  est  logique  de  penser  qu*il  les  utilise  dans  la  production  dea  lesions 
qu*il  determine. 


Ill,    ESSAI  D'IMMUNISATION  CONTRE  LES  AciDES  GrAS  ET  PAR  EtTX  COfORB 

LE  Bacille  Tuberculeux, 
Ayant  constats  les  importanta  dSsordres  caus^  dans  lea  tissus  par  lea 
acides  gras,  consid^rant  d'autre  part  que  ce  sont  des  poisons  locaux  adherents 
aux  bacUles  nous  avons  pena^  que  peut  Hre  on  pourrait  parvenir  k  habituer 
les  cellules  de  rorganiame  k  rfiagir  k  m  d^fendre  cootre  eux.  Notre  plan 
ii^^tait  pas  de  cr^er  une  immunity  g6n6rale  contre  la  tuberculose,  nos  ambi- 
tions 4taient  bien  moindreSj  nous  voulions  seulement  entrainer  pen  k  peu 
un  organe  ou  plutdt  une  region  k  lutter  contre  les  acidas  gras  et  par  1^  mSme 
dans  une  eertaine  mesure  contre  le  bacille  tuberculeux.     Nous  nous  sommes 
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adress^s  au  p^ritoine.    Nous  indiquerons  les  effets  des  injections  d'acides 
gras  dans  le  p^ritoine  avant  d'exposer  notre  tentative  d'immunisation. 

Lapin  Poids  =*  1800  gr.  : 

2  Avril,  on  lui  injecte  dans  Tabdomen  1  gr.  50  d'acides  gras  de  Thuile 
de  coton. 

3  Avril,  P  =  1940  gr.  trfes  bon  aspect. 
5  AvrU,  P  =  2060  gr. 

20  Avril,  P  =  2390  gr. 
30  Avril,  P  =  2220  gr. 

I  Mai,  on  le  trouve  mort.  La  surface  du  gros  intestin  est  couverte  de 
grumeaux,  d'un  enduit  visqueux,  le  foie  et  la  rate  sont  englob^  dans  de 
vastes  fausses  membranes  qui  Tenl^vent  par  lambeaux.  Le  p^ritoine  est 
infiltr6  de  s4rosit6 — ^11  existe  \m  ^panchement  dans  la  plive  droite,  le  poumon 
droit  est  tr^  congestionn^. 

Lapin  Poids  =  1670  gr.  : 

12  Avril,  injection  dans  le  p^ritoine  de  1  gr.  50  d'acides  gras  de  Thuile 
de  coton. 

13  Avril,  il  meurt  dans  la  soirte.  L'abdomen  est  trte  ballonn6,  les 
anses  intestinales  distendues;  l^ger  ^panchement  ros^  dans  le  p^ritoine. 
Epiploon  retracts  rempli  de  detritus  gris  blancMtres;  le  foie  est  ^alement 
reconvert  de  fausses  membranes. 

Lapin  Poids  =  2  k.  350  gr.: 

18  Avril,  injection  intra-p6riton6ale  de  1  gr.  50  d'acides  gras  de  Thuile 
de  coton. 

19  Avril,  P  =»  2  k.  240  gr.  on  trouve  k  la  palpation  abdominale  plu- 
sieurs  masses  dure  du  volume  d'une  noix. 

30  Avril,  P  =»  2  k.  330  gr.  on  ne  trouve  plus  rien  k  la  palpation  de 
I'abdomen. 

7  Mai,  P  =  2  k.  650  gr.  injection  intra-p6riton6ale  de  5  c.c.  d'un 
melange: 

Acides  gras 5  gr. 

Huile  de  coton 15  gr. 

II  Mai,    P  =  2  k.  780  gr.  injection  de  1  gr.  50  d'acides  gras  de  coton. 
13  Mai,    Mort-p^ritonite  avec  adh^rences  multiples   debris  jaun&tres 

k  la  surface  des  anses  d'intestins — Conjestion  diffuse  des  deux  poumons. 

Cobaye  Poids  =  650  gr.  : 

12  Novembre,  injection  dans  le  p^ritoine  de  2  c.c.  du  melange  suivant: 

Acides  gras  du  coton 5  gr. 

Acide  laurique 0  gr.  20 

Acide  palmitique 0  gr.  20 

Eau  distill^ 10  gr. 

15  Novembre  Mort — ^Fausses  membranes  sur  les  faces  inf^rieure  et  sup^ri- 
eure  du  foie,  l^ions  du  grand  Epiploon,  qui  est  tr^  r^tract^. 

CoBAYE  Poids  =  770  gr.  : 

12  Novembre,  m6me  injection  intrap6ritoneale  qu'au  cobaye  pr6c6dent. 

15  Novembre,  mort  avec  les  mSmes  l^ions  surtout  marqufes  dans  le 
grand  Epiploon. 

Deux  autres  cobayes  survivent  k  la  mfime  injection  intrap^ritoneale. 
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Cob  AYE  Poms  =  630  GB.t 

19  Octobre,  injection  intrap^ritoneale  da  1  c.e.  du  melange  Buivant: 

Acid©»  grafl  du  coton, _  , 2  gt. 

Huile  de  coton , , , ....  10  gr. 

22  Octobre,  P  ^  640  gr.    Injectioii  da  1  c.c.  du  melange  suivant: 

Acide  graa  du  coton. , , , .3  gr. 

Huile  3e  c^ton * , 6  gr. 

Aride  laurique. ....... .*...*.*, *.,,.,.. 0  gr,  10 

Acide  imlmitique. ,.,*.,..♦., 0  gr.  10 

27  Octobre,  P  -  645  gr. 

3  Novembre,  P  =  660  gr.    Injection  de  1  c,c.  du  melange  euivant: 

Acide  eras  du  coton , .....  4  gr. 

Huile  de  eoton, .4  gr. 

Acide  burique , -*..*,. .0  gr.  20 

Acide  paimit ique  *......,....,.*..*.*.,,♦ .,,.,..,.  0  gr.  20 

12  Novembre,  P  =  700  gr.  Injection  de  2  0,c,  du  melange  suivant  bien 
dmulsionn4: 

Acides  gras  du  ooton, ,  * , ,   S  gr. 

Acide  laurique.  ..,.*..* ,........,,...., *... .  0  gr.  20  oentig* 

Acide  iNitmit  ique , ......  0  gr.  20 

Eau  distills.  _ , _ 10  gr. 

14  Novembre,  raort — ^p^ritonite  4tendue  maiB  surtout  marqu^  au  ni- 
veau du  grand  Epiploon  et  du  foie. 

COBAYE  P  -  700  GR. : 

10  Octobre,  injection  intrap^ritoneale  de  1  c.c.  du  melange  euivant: 

Acides  gras  du  <^toa. .  * . . . , , ,   1  gr* 

Huile  de  coton. 15  gr. 

15  Octobre,  P  ^  710  gr.  injection  1  c.c.  du  melange  suivant: 

Acides  gras  du  cotuin .,.*,.,♦,.,..,,,,,,.. 1  gr. 

Huile  de  coton. . . -S  gr. 

ig  Octobre,  P  -  710  gr. 

22  Octobre,  P  «  735  gr*  injection  de  1  c.c*  du  melange  suivant: 

Acides  gras  du  coton. ........ .3  gr. 

Huile  de  coton ........... » ...♦..,.....,.,...,  6  gr. 

Acide  lauri<jue  .,...,,*.,,.*..,*., , 0  gf ^  10 

Adde  palmitique — * * , ,  0.10 

27  Octobre,  P  =  560  gr. 

29  Octobre,  Mort,  p4ritonite  g^n^ralis^  avec  zones  de  pdritonite  enkyst^e. 

Nous  poumons  multiplier  les  exemples  ayant  r^p^t^  les  injections  ana- 
logues  sur  un  grand  norabre  d'animaux.  On  voit  par  les  exemples  ci-dessus 
combien  le  p^ritoine  est  sensible  h  de  petite^  doses  d'acidea  gras  et  quelles 
lesions  importantes  ces  acides  d^terminent.  On  voit  aussi  que  les  reactions 
sont  tr^  in^gales  avec  les  m§mes  doses  chez  des  animaux  de  mfime  esp^. 
Certains  cobaye^  meurent  tr^  rapidemeni  en  24  ou  48  heures  apr^  une  in- 
jection intra  p^ritoneale  d'acides  gras  alors  que  d'autres  avec  la  m&me  injec- 
tion meurent  seulement  au  bout  de  plusieurs  jours  et  que  d'autres  rdsistent- 

YOL,    1—10 
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Nous  ne  sommes  pas  parvenus  k  immuniser  d'une  fagon  r^uUfire  et 
certaine  ie  p^ritoine  de  nos  animaux  coatre  les  acides  gras» 

Get  essai  d'immunisation  ayant  ^chou^  nous  avons  voulu  voir  si  en 
injectant  k  plusieurs  reprises  de  petites  quantit^s  d'acides  gras  dans  la 
p^ritoine  de  cobayes,  cette  s^reuse  deviendrait  plus  r&istante  via  k  vis  dea 
bacilles  tuberculeux  ceux-ci  comme  nous  Tavons  montr^  ^tant  eonstitufe  en 
partie  par  des  acides  gras,  et  dans  ce  but  nous  avons  inject^  difffirents  acidea 
entre  autres  Tacide  palmitique  et  Tacide  laurique  qui  ont  ^t^  signalds  au 
niveau  du  bacille  tuberculeux, 

COBAYE  P  =  450  OR, : 

16  Novembrej  injection  intrap^rit.  de  1  c,c,  du  melange  suivant: 

Acide  lauricjue — , . . .,..,...  0  gr.  10 

Aeifie  palmitique ,..,,* ...,.♦  .0*10 

Acidea  graa  du  colon . ,  * . . . . . 0.20 

Huile  de  coton. . , ,.,.,. , 0,20 

Eau — —  5  gr* 

21  Novembre^  P  ==  460  gr,   Injec.  de  1  c.c,  du  melange  suivant: 

Acide  laurique » ,...,,., , » , , . , . , 0  gr.  10 

Acide  palmitique ......  ^ .................. , .   0  gr.  10 

Acides  gras  du  ootoa. . , 0  gr,  70 

Huile  de  coton. .........  ^ , 0,20 

Eau. , . , .  12  gr, 

28  Novembre,  P  =  495  gr.  Injection  de  1  ex.  de  melange  suivant; 

Acide  Ifluricjue , 0  gr,  10 

Acide  palmitique,  ^.... * , 0  gr.  10 

Acides  gras  du  coton. . . . . , .......  ^ .  ^ 1  gr. 

Huile  de  coton , 0  gr.  20 

Eau , , ,,.,,,.,...,,,.,,,.  .10  gr, 

10  Decembre,  P  =  560  gr.  Injection  de  2  c.c.  du  m^iang^  suivant: 

Acide  laurii^ueK .  * . , , ,,♦.,., ,,..,, 0  gr,  10 

Acide  palmitiqua. ,.,,..,....*..*.,...*♦...,«.,  0  gr.  20 

Acides  grtis  du  coton ,...,,. 2  gr. 

Huile  de  coton. ,,,...,,..  0  gr.  40 

Eau ....,....,,.,..,,,....,,,.,...,., , . .  15  gr, 

14  Decembrei  P  ^  520  gr. 

17  Decembre,  P  =  550  gr.  Injection  intrap6riton4ale  de  I  c.c,  d*une 
emulsion  concentre  de  bacille  tuberculeux  virulents. 

24  Decembre,  P  -=  490  gr. 
2  Janvier,  P  =  470  gr, 
9  Jan\aer^  P  =  450  gr. 

17  Janvier,  P  =  595  gr.     Abdomen  distendu  par  beaucoup  d'aacite. 
19  Janvier,  mortf  ascite  colossale,  tuberculose  du  foie,  du  p^ritoinCj  rate 
groBse,  granulations  dans  Ie  poumon. 

COBATE  P  =  aSO  GR,: 

16  Novembre,  injection  de  1  c.c*  f  mfime  melange  que  cobaye  pr4cMent. 
21  Novembre,  P  =  390  gn  Injection  **  "  " 

28  Novembre,  P  -  410  gr.       ''       1  c.c,  "  " 

10  Decembre,  P  =  470  gr.       "      2  c.c.  ''  " 

14  Decembre,  P  =  465  gr. 
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17  Decembre,  P  =  490  gr*    Inoculation  intraperitoa^ale  de  1  ex,  de  la 
mdme  Emulsion  de  bacilles  tuberc*  que  ct-dessus, 
24  Decembre,  P  =  520  gr. 

2  Janvier,  P  -  580  gr. 

9  Janvier,  P  ==  655  gr. 
17  Janvier,  P  -  700  gr. 

11  Avril,  mort;  ascite  h^morragique;  fole  enorme  rempli  de  I^ions 
tuberculeuses  ^tendues;  pleur^sie  h^morragique  peu  abondante,  tuberculose 
pulmonaire  nette  mats  discrete, 

COBAYE  P   =  510  GR, : 

21  Novembre,  n)§nie  injection  que  cobaye  cl-dessua* 
28  Novembre,  P  ^^  545  gr,      " 
10  Decembre,  P  -  580  gr,      '* 
14  DecembrCp  P  =  595  gr. 

17  Decembre,  P  =  590  gi\  Inoculation  intrap^ritonMe  de  1  c.c*  demfime 
Emulsion  de  bacilles  tuberculeux  que  ci-dessus. 
24  Decembre,  P  =  575  gr, 
2  Janvier^  P  ^  550  gr. 
9  Janvier,  P  =  460  gr. 
17  Janvier,  P  =  445  gr. 

23  Janvier,  mort;  ascite  considerable,  tuberculose  ^norme  du  foie  et  de 
la  rate  (rate  tr^  volummeuse)  tuberculose  nette  mais  discrete  des  pou- 
mons* 

Cob  AYE  P  ==  500  gr,  : 

21  Novembre,  m§me  injection  que  cobaye  ci-dessus. 
28  Novembre,  P  -  530  gr.      *' 
10  Decembre,  P  =  570  gr,      *' 
14  Decembre,  P  =  580  gr. 

17  Decembre,  P  ^  550  gr.  Inoculation  intrap^ritondale  de  m^me 
Emulsion  de  bacillea  tuberculeux  que  ci-deasus. 

24  Decembre,  P  -  520  gr. 
2  Janvier,  P  -  515  gr. 

9  Janvier,  P  =  470  gr. 
17  Janvier,  P  =  520  gr. 

25  Janvier,  mort;  groase  tuberculose  du  foie,  rate  4norme  ascite  tuber- 
culose pulmonaire  nette. 

Cobaye  P  =  815  gr.: 

2  Novembre,  injection  intraperitonlale  de  1  c.c.  de  m^lang^  suivant: 

Addee  pna  du  coton, . ....................... .4  gr. 

Huile  de  coton. . , ♦ .  4  ^ , . ,  t , , , , , ,  - .,.,.,.*....  4  gr. 

Acide  Uuriijue.  .,,.,..* , , ,0  gr,  20  eoDtig. 

Acide  palttiitique ...*..*....,.,, 0  gr.  20  centig. 

12  Novembre,  P  ^  660  injection  de  2  c,e.  du  melange  suivant: 

Acides  gms  du  coton. * .     5  gr. 

Acide  kurique,  .*.*....,, , . 0  gr,  20 

Aeide  palmitiqite. , , , 0  gr,  20 

Eau  didtiU^,  ,.....** , 10  gr. 
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21  Novembre,  P  ^  620  gr,    Injectioa  du  m£me  mflange  que  les  cobayes 

cidessus  k  la  mSme  date. 

28  Novenibre,  P  =  625  gr.      " 

10  Decembre,  P  =  720  gr.      " 

14  Decembre^  P  =  665  gr* 

17  Decembre,  P  ^  705  gr.  Inoculation  intrap^ritonfiale  de  I  c.c.  de  m^me 
Emulsion  de  bacilles  tuberculeux  que  ci-dessus. 

24  Decembre,  P  ^  590  gr, 
1  Janvier,  P  =  530  gr. 

9  Janvier,  P  =  520  gr. 

17  Janvier,  P  =  540  gr, 

30  Janvier,  mort;  grosses  maases  jauneB  cas^uses  dans  T abdomen  au 
niveau  du  grand  epiploon,  du  m^nt^re  et  du  p4ritoine  parietal,  tubercules 
dbcreta  du  foie  et  de  la  rat«,  adWrences  des  auses  intestinales,  tuberculose 
nette  mais  r^cente  des  poumons,  lea  l^ons  abdominales  sont  manifestemetit 
plus  importantes  et  plus  ancieimes, 

COBAYE  PoiDS  =  640  OR.: 

12  Novembre,  injectioua  iutrap^riton^alea  de  2  c,c*  du  mSme  melange 
que  le  pr6e6dent. 

21  Novembre,  P  =  480  gr.  " 

28  Novembre,  P  =  450  gr,  *' 

10  Deeembre,  P  =  495  gr.  " 

17  Decembre  P  ^  505  gr.  Injection  intrap^riton&ile  de  1  e.c,  de  mSme 
Emulsion  de  baciiles  tuberculeux  que  lea  pr^c^dents: 
24  Decembre,  P  =  520  gr, 
1  Janvier,  P  =  630  gr. 
9  Janvier,  P  ^  615  gr, 
17  Janvier,  P  -  660  gr. 

11  Avril,  P  =  880  gr. 

30  Juli,  P  =  850  gr.  On  sent  de  posses  masses  ganglionnaires  probable- 
ment  tuberciileuses  au  niveau  des  plis  inguLnaux;  il  succoinbe  pendant  la 
p^riode  des  vacaneea  9  mois  environ  aprds  Pinoculation,  on  nepeut  pratiquer 
son  autopsie, 

Les  cobayes  suivaats  servient  de  t^moins  h  ceux  du  groupe  pr^c^dent. 
On  leur  injecte  dana  le  p4ritoine  le  17  Decembre  c*est  k  dire  le  m^me  |oar  la 
m^ine  quantity  de  la  m§me  Emulsion  de  bacilles  tuberculeux. 


COBAYE  P  =  500  GB.: 

17  Decembre,  inoculation 
tuberculeux, 
24  Decembre, 
2  Jan\ier,  P 
9  Janvier,  P 
17  Jajivier,  P 
11  Avril,  P 


intrap^riton^ale    de    r^mulsion    de    bacilles 


-  605  gr. 

655  gr, 
670  gr. 
670  gr. 
700  gr,    Dyapn^  trfe  marquee. 
13  Avril,  mort;  poumons  tr^  rempUs  de  Ifeions  tuberculeusea, 
l^ions  tuberculeuseij  du  foie  et  de  la  rate,  ua  peu  d'ascite  s^reuse, 

CkJBAYE  P  =  500  GB.: 

17  Decembre,  inoculation   intrapfiriton^ale    de    Ttoulsion    de   bacilles 
tuberculeux* 
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24  Decembre,  P  =  530  gr. 
2  Jan\4er,  P  «  585  gr. 
9  Janvier,  P  =  585  gr, 
17  Janvier,  P  ^  575  gr, 

29  Janvier,  mort;  grand  epanchement  sero-sanguinolent  dans  \m  pl^vrea, 
inorme  tuberculose  pulmonaire  p4ritoine  sain,  pas  d'aacite,  pas  de  tuber- 
culoae  de  ia  rate  ni  du  foie,  quelques  petites  l&ions  dans  le  grand  epiploon. 

COBAYEP  =  500  GR.: 

17  Decembre^  inoculation  intrap^riton&de  de  remulsion  de  bacilles 
tuberculeux- 

24  Detjembre,  P  =  540  gr. 
2  Janvier,  P  =  565  gr, 
9  Janvier,  P  =  510  gr, 
17  Janvier,  P  =  515  gr. 

10  Fevrier,  mort;  tuberculose  trfea dtendue  dea  2poumons»  pas  d'ascite,  pe- 
tites taches  discretes  h  la  surface  du  foie,  rate  un  peu  hypertrophic,  quelques 
noyaux  cr^tac^  et  cas^ux  au  centre  dans  le  grand  Epiploon. 

GOBATE  P  =  570  OR.: 

17  Decembre,  inoculation  intrap^riton^ale  de  r^muMon  de  bacilles 
tuberculeux. 

24  Decembre,  P  =*  585  gr, 
2  Janvier,  P  ^  645  gr, 
9  Janvier,  P  =  635  gr. 
17  Janvier,  P  =  650  gr. 

11  Avril,  P  =  675  gr. 

16  Avril,  mort;  grosses  Idsiona  tuber cuIeuBes  des  deux  poumons,  pas 
d'ascite,  mais  Idsions  tuberculeuses  du  foie  et  de  la  rate  4  peu  prSs  de  mfime 
importance  que  eelles  des  poumona. 

COBAYBSP  =  620  OR,: 

17  Decembre,  inoculation  intrap^riton^ale  de  remulsion  de  bacilles  tu- 
berculeux, 

24  Decerobitj,  P  =  610  gr. 

2  Janvier,  P  =  620  gr. 

9  Janvier,  P  ^  535  gr, 
17  Janvier,  P  =  465  gr. 

1  Fevrier,  mort;  trfe  grosses  IMons  tuberculeuaea  des  deux  poumona, 
tubercules  jaunes  oonfluents— abondante  ascite  laetescente;  Ifeions  trfe 
diacr^tea  du  foie— noyaux  catcaires  h  la  p^riph^rie  et  ca&Seux  au  centre  dans 
le  grand  Epiploon — rate  hypertrophic  sans  tubercule. 

COBAYK  P  =  555  GE.: 

17  Decembre,  inoculation  intrap^riton^e  de  Tdmulsion  de  bacilles  tu- 
berculeux. 

24  Decembre,  P  =  550  gr. 

2  Janvier,  P  =  630  gr. 
9  Janvier,  P  =-  650  gr. 

17  Janvier,  P  =  650  gr. 

11  Avril.  P  -  790  gr. 

14  Maij  mort;   ascite  hemorragique  conmdfirable — Foie  finorme  tubercu- 
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fJ^HiitJi,  un  ^iea  moyeM  d'artion  du  bacille  aiira  4t^  siipprime.  ii  aara  deji 
jinjbi  un  r/immencement  de  d6iorganiaation,  ce  ne  sera  peiit-^tre  pas  toute 
rirnrrnjnil/,  mais  tine  immunity  partieile,  si  Ton  veiit,  par  mc«t»IleniKit- 

C/f^d  f^t  p^;«»ihle  mais  n*eat  pa»  fWmontr^,  ce  que  nous  crovoas  avoir 
/•t.fihli  par  ('4i  travail  c/ent  Ie  r61e  fles  acirJes  gnui  danA  la  coloralxlit^  du  bacille 
Pi  ]f*ur  ftz-tiori  imjKirtante  dana  la  prorluction  des  I6nana. 


DIFFICULTES  DE  CONSTATATION  ET  DE  RECHERCHE 

DU  BACILLE  TUBERCULEUX  DANS  LES  LESIONS 

TUBERCULEUSES    DU  FOIE;    R6LE 

POSSIBLE  DU  GLYCOGENE. 

Pak  Dr.  PifcRRE  Teissieh, 

PiiHa. 


Pour  etre  electif  le  r6Ie  d^fensif  du  foie  i  regard  d*agents  infect ieux 
multiples  ou  de  multiples  poisons  compte  parmi  lea  plus  importants;  lea 
processus  que  le  determinant  sont  sans  doute  divem  et  complexes*  On  a 
marqu^  la  phagocytose  (Wengo,  Calmette)  les  propri^t^s  antiseptlques, 
variables  il  est  vrai,  de  la  bile  (Lavereau  Nette)  la  fonction  glycog^nique. 
Les  donn^  relatives  H  ractiou  du  glycogj&ue  sont  parmi  les  plus  pr^cbcs; 
la  cellule  h^patique  perd  la  propriety  de  fixer  le  sucre,  d'arr&ter  les  poisons, 
d'attenuer  ou  de  d^truire  les  inicrobes  quand  elle  ne  contient  plus  de 
glycog^ne;  son  pouvoir  est  proportioanel  4  la  quantity  de  glycog^ue  qu'elle 
renferme. 

En  1899,  j'ai  contribu^  par  des  experiences  dont  les  conclusions  out  et4 
confirmees  depuis  k  Montier,  que  le  glycogene  pur^  melange  en  proportions 
relativeraent  faibles  {0,50  centig.  4  4  gr,  %)  k  des  milieux  de  culture  ou  k 
de  Peau  distiliee  sterilisee^  exercait  **in  vitro"  sur  certains  microbes  et 
poisons  un  pouvoir  attenuant  et  bactericide  ou  antitoxique  des  plus  nets. 
Nous  avons  cm  pouvoir  conclure,  entre  autres  d^s  oe  moment  que  le  gly- 
cog^ne,  pouvait  expliquer  la  sterilisation  progressive  et  souvent  rapide  des 
grands  abc^s  do  foie, 

J'ai  recherche  alors  ai  son  action  ne  pourrait  Hre  egalement  marqu^ 
pour  rinterpretation  de  ce  fait  gen^ralement  admis,  de  la  difficulte  de 
coloration  ou  de  constatation  du  bacUhis  tuberculeux,  dans  un  grand  nombre 
de  lesions  tuberculeuses  hepatiques,  Je  dis  un  grand  nombre;  car  s'il  est 
vrai  que  les  tuberculoids  i  developpement  rapide  or  lors  de  septioemie 
tuberculeuse,  les  bacilles,  k  la  peripheric  tout  ao  moins,  sont  nombreux  et 
vivaoes,  ils  peuvent  faire  defaut  ou  ^tre  tr6s  clairsemes  et  alteres  non  seule- 
ment  dans  les  tubercules  fibreux,  les  proems  des  cavernes,  la  membrane 
Umitante  des  abces,  maJs  aussi  dans  les  lesions,  qui  par  un  developpement 
plus  lent,  ont  acquis  la  structure  folliculaire  achevee.  II  semble  comme  on  Fa 
dit  que  les  tubercules  du  foie  soient  histologiquement  et  bact^riologiquement 
comparables  aux  tubercules  du  lupus. 

295 


296 


SIXTH   INTERNATIONAL  CONQEESS  ON  TUBERCULOSIS* 


Les  experiences  que  j'ai  rgalis^es  d§9  1849  et  de  nouveau  cea  demiers 
temps  ont  eu  pour  but  de  mettre  en  contact  pendant  un  temps  variable 

(quelqaes  jours  k  plus  d'un  mols)  dn  bacillus  tuberculeux  bumain  avec  des 
solutions  de  glycog^ne  (dans  la  proportion  de  0.20  oentig.  ^  0.40  centig, 
pour  10  cc,  d*eau  st^rilisfe);  c^  solutions  ^taient  st^rilis^  h  IW  pendant 
20  minutes.  La  culture  mfere  du  bacillus  tuberculeux  ni*avait  4t4  donn^ 
par  le  Docteur  Benaud  le  rinstitut  Pasteur,  comme  une  culture  trds  vimlente; 
des  preparationa  faites  par  moi  montn^rent  constanmient  un  bacille  de  forme, 
de  dimensions  normales,  parfaitement  colore  et  non  granuleux, 

Le  bacille  tuberculeux  fut  incorponS  (en  amas  plus  ou  moins  petits  dont 
quelques  uns  purent  dtre  dissoci^s  par  a^tation)  dans  une  s^rie  de  tubes  k 
easai  cont^nant  la  solution  de  glycog^ne.  (b)  dans  une  s^rie  de  tubes 
t^moins  retifermant  de  Teau  distill6e  sterilisfe.  Dans  ma  pensfe  Taddition 
de  ces  tubes  t^moins  iStait  motiv4e  par  la  nece^t^  de  aavoir  dans  le  eas  de 
modification  constates  sur  le  bacille  tuberculeux  ayant  s^joum4  dans  les 
solutions  de  glycog^ne,  si  ces  modifications  ne  suivent  pas  dus  simplement  k 
la  vie  du  bacillus  dans  la  profondeur  d*une  solution  aqueuse. 

Chaque  s4rie  de  tubes  fut  divis^  en  deux  parties,  les  uns  poor  Stre  places  k 
rfituve  k  37°,  les  autr^  k  la  temperature  du  laboratoire  22^  25°  a  Tabri  de 
la  lumifere* 

Tout  les  quatre  joufs  environ  pendant  plus  d'un  mois  des  preparations 
etaient  faites  du  bacille  de  la  culture  originelle  du  bacille  maintenu  en  solu- 
tion glyeogfinique  ou  dans  Teau  distill^,  par  la  mdthode  de  Ziehl  et  dans  les 
conditions  suivantes:  5  minutes  de  coloration  par  la  solution  de  Ziehl  part^ 
k  rebullition  — lavage — decoloration  soit  par  Tacide  a2otique  au  i  ou  Tacide 
sulfurique  au  i  pendant  1  minute  i,  soit  par  Tacool  k  90^  pendant  3  minutes 
-—lavage. 

D6s  les  premiers  jours  c'est  k  dire  apr^  4  ou  8  jours,  des  differences  se 
manifest^rent  dans  la  coloration  et  dans  la  forme  du  bacillus  tuberculeux 
maintenu  en  solution  glycogenique.  La  coloration  etait  tr§s  iraparfaite, 
tn&s  incompldte,  si  au  niveau  des  agglomerats  niicroscopiques  les  plus  vol- 
umineux  plus  particulit^rement  dans  leur  partie  superficielle  des  bacillea 
tuberculeux  paraissent  sufBsarament  bien  color^s,  un  grand  nombre  de 
bacilles  des  parties  profondes,  comme  les  bacilles  des  petits  agglonierata 
ou  les  bacilles  isol^s  etaient  fort  mal  colones  ou  non  colorfe,  representant  de 
petitcs  masses  refringpntes  ou  de  petits  bdtonnets  refringents,  difficiles  k 
percevoir.    La  plupart  des  bacilles  color^s  etaieot  grauuleux, 

Les  preparations  du  bacille  tuberculeux  conserve  dans  Teau  dlstiliee 
sterilisle  permett^rent  de  constater  egalement  de  petits  amas  ou  des  bacilles 
tuberculeux  isoMs,  mal  colorfe  ou  non  color6s,  mais  les  bacilles  pour  le  plus 
grand  noml>re  ftaient  bien  color^s  k  peine  granuleux  Ces  preparations  k 
preraidre  une  paraissaient  riches  de  bacilles  alors  que  les  pr^cedentes  parais- 
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saient  pauvres,  si  I'on  ne  prenau  aoin  de  nfif^rer  tous  lea  bacUles  noo-color^s- 
Les  r^sultats  nous  ont  paru  similaires,  au  d^but,  pour  les  solutions  de  0-20 
centig.  oil  de  0,40  centig,  de  glycog6ne;  mais  k  une  p(5riode  plus  avanc4e  la 
solution  la  plus  riche  en  glycog6.ne  nous  a  sembl^  exercer  une  action  plus 
marqude.  Par  contre  les  differences  de  temperature  n'oat  en  aucune  in- 
fluence. Dans  les  preparations  faites  apr^s  trois  semaines,  1  mois  et  plus 
de  s^jour,  les  alterations  du  bacille  tuborculeux  maintenu  dans  les  solutions 
glycog^niques  fureat  de  plus  en  plus  marquees.  Le  uombre  des  bacilles  non 
color^s  fut  de  plus  en  plus  grand,  la  forme  de  ceux  qui  4taient  irr^gulidre- 
ment  color^s^tait  trds  modifi6e>  tr(^s  amincie,  tr^s  gr^le,  ils  ^talent  souvent  h 
ee  point  granuleux,  vacuolia^s  que  certains  agglomerats  paraissaiant  des 
£00gl4es  de  microbiqueR, 

Sans  vouloir  insister  plus  longtemps  hut  les  r^sultats  d'exp^riences  que 
nous  poursuivies  encore,  nous  voulons  simplement  conclure. 

1.  Que  le  bacille  tuberculeux  huniain,  incorpor^  dans  les  conditions  ex- 
p^rimentales  expos^es  h  des  3i>lutions  de  glycx)gdne  subit  des  modifications 
r^elles  de  forme  et  une  diminution  marquee  de  racido-r^sbtance  comparable 
en  quelque  mesure  k  celles  obsen^iSes  par  MM.  Arloing  et  Courmont  dans  leurs 
cultures  homog^nes. 

2,  Que  cette  double  action  "in  vitro"  du  glycog6ne  permet  de  lui  ae- 
corder  un  r61e  dans  les  processus  complexes  que  rendent  la  coloration  du 
bacille  tuberculeux  ou  Ba  recherche  au  oiveau  des  lesions  tuberculeuses 
bepatiques  ^  al^toires* 


INJECTIONS  D' AZOTE  ET  LESIONS  TUBERCULEUSES 

DES  SEREUSES. 

Pab  Dr.  Pierre  Teissier, 


Depuk  la  communicatioii  du  Professor  Potain  en  1888  sur  le  traitement 
du  pneumothorax  par  les  injections  d'air  steriUs^  le  proced^  des  injeetioDS 
gazeuses  est  entr^  dans  la  th^rapeutique  des  l^ions  tuberculeuses  des 
sinenses.  J'ai  pour  ma  part,  k  la  suite  d'exp4riences,  dont  les  r^sultats  ont 
6t^  commimiquds  au  Congr^  de  la  tuberculose  en  1898,  acquis  la  eon* 
viction  que  les  injections  gazeuses  dans  les  s^reus^  ont  une  utility  incon- 
testable pour  les  formes  de  tuberculose  pleurale  avec  ^panchement,  et  aufid 
pour  les  p^^ritonites  tuberculeuses  avec  ascites,  J'ai  notamment  dit  ^  ce 
moment  pourquoi  dans  Tascite  tuberculeuse,  Tinjection  devait  Hre  pref^r^ 
k  la  laparotomie.  Sans  vouloir  revenir  ici  sur  les  faits  cliniques  et  e^Tp^ri* 
mentaux  que  m'ont  permis  k  cette  4poque  de  pr^coniser  oette  intervention 
dans  la  peritonite,  je  voudrak,  la  dbcussion  subsistant  encore  sur  le  point 
de  savoir  s'il  convient  d^utiliser  Tair^  Toxj'^g^ne,  ou  Tazote,  rappeler  des 
recherchea  que  j*ai  pounmivies  in  1897,  1898p  rdativement  k  Tinfluence 
curative  et  preventive  de  Tair,  de  Toxyg^ne,  de  Tazote  de  Tacide  carbonique 
inject^s  dans  le  peritoine  d^animaux  pr§alablement  ou  ult^rieurement 
tubercullsfe  au  niveau  de  cetta  s^reuse.  Ces  recherches  m'ont  pennis 
d'affirmer  la  superiority  de  I'azote  pour  les  raisons  suivanti^  que  jer^sumerai 
Bimplement  ici. 

L  Pour  emp^cher  dana  les  epaachements  tuberculeux  aprfe  Evacuation 
du  liquide,  sa  reproduction,  pour  maiatenir  notamment  au  niveau  du  poumon 
tuberculeux  la  compression  eiastique  dont  rinfluence  est  si  heureuse,  ou 
pour  emp§cber  de  fagon  prolong^e  la  contact  des  feuillets  pleuraux  ou  peri- 
toneauXi  et  aussi  s'opposer  k  la  greffe  des  lesions  tuberculeuses  il  importe 
avant  tout  de  s'addresser  k  un  gaz  qui  se  resorbe  lentement.  Or,  les  ob- 
servations de  Demarquay,  lea  recherchea  de  Potain^  eeUes  qu*il  a  poursuivis 
avec  Drouin  et  moi-m^me  comme  celles  de  Rodet  et  Nicolas,  demontrent 
que  Tazote  est  de  tous  les  gaz  utilisables  de  cette  fagon  celui  que  se  resorbe  le 
moins  vnte,  Lorsqn'on  recueille,  apres  un  temps  variable,  Tair  qui  a  Etd 
inject^  dans  une  cavity  s^reuse  (pl^vre,  peritoine)  on  s'apergoit  que  la  com- 
podtioQ  est  modifile,  que  Tazote  demeure  alors  que  le  oxyg^ne  a  notable- 
meiit  diminu^.    De  teUe  sorte  qu*injecter  de  Fair  dans  une  s^reuse,  revient^ 
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indirectement,  a  injecter  de  Tazote.  J'ai  pour  ma  part  pu  constater  la  per- 
sistance  d'assez  fortes  proportions  d'azote,  injects  plusieur  semaines  avant 
k  la  dose  de  400  cc.  dans  le  peritoine  de  lapin,  de  150  cc.  dans  le  peritoine 
de  cobaye. 

2.  L'azote  est  un  gaz  inerte,  qui  ne  provoque  aucune  irritations  au  niveau 
des  l^ons.  Demarquay  a  constats  (1859)  que  le  maintien  d'une  atmos- 
phere d'azote  autours  des  places  exercait  une  action  sedative  de  la  douleur 
et  provoquait  une  excitation  beaucoup  moindre  que  carbon  dioxid  et  h. 

3.  Si  enfin  comme  je  Tai  fait,  on  ensemence  comparativement  sur  de 
larges  surfaces  de  bouillon  ou  g^lose  glyc^rin^,  dispose  en  flacon  de  Tembachy 
du  baciUus  tuberculeux  et  si  on  maintient  ces  cultures  dans  une  atmosphere 
d'oxyg^ne  d'azote  ou  simplement  d'air,  on  observe  que  les  cultures  soumises 
k  rinfluence  de  Tazote,  se  d^veloppent  difficilement,  forment  un  voile  trans- 
parent, mince,  oil  Ton  ne  d6couvre  que  des  bacilles  courts,  grfiles,  nettement 
vacuolis^  ou  granuleux,  du  genre  de  ceux  que  Ton  constate  dans  les  cultures 
vieiUes. 

Ces  faits  l^gitiment,  me  semble-t-il,  suffisamment  Tusage  des  injections 
d'azote  de  pr^f^rence  aux  injections  d'air  et  surtout  aux  injections  d'oxyg^ne, 
dans  le  traitement  des  formes  de  tuberculose  des  s^reuses  avec  ^panchement. 
II  reste,  bien  entendu,  que  dans  les  cas  ou  I'oii  n'aurait  point  k  sa  disposition 
de  l'azote  pur,  I'emploi  de  I'air  st4rilis£  garde  toute  la  valeur  que  les  travaux 
de  Potain  ont  determine 
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The  Section  was  called  to  order  by  the  Presidentj  Dr-  William  H,  Welch^ 
at  half*past  nine  o'clock 


THE  TISSUE  LESIONS  PRODUCED  BY  THE  TUBERCLE 

BACILLUS. 

Bt  William  T.  Councilman,  M,D., 


Our  knowledge  of  the  tuberculous  lesions  has  greatly  extended  in  the 
years  which  have  elapsed  since  the  discovery  of  the  tubercle  bacUIus.  The 
certainty  of  diagnosis  which  the  presence  of  the  organism  gives  does  away 
with  the  former  uncertainty,  and  we  undoubtedly  now  recognize  certain 
lesions  as  tuberculous  which  formerly  were  not  so  considered.  With  the 
greater  opportunity  for  experimentaJ  work  we  are  enabled  to  study  the 
beginxdngs  of  processes^  and  by  varying  the  conditions  of  the  experiment^ 
to  produce  equally  numerous  variations  in  the  lesions.  Every  one  who 
has  worked  with  the  disease,  whether  in  man  or  animals,  is  conscious  of 
the  many  forms  of  the  lesions.  While  it  may  be  safely  said  that  no  organ- 
ism produces  constantly  histological  changes  so  characteristic  as  to  give  cer- 
tainty of  diagnosis,  this  is  particularly  true  of  the  tubercle  bacillus.  There 
is  no  form  of  degeneration,  no  tissue  change  acoompanying  other  infectious 
diseaaee,  which  may  not  be  encountered  in  tuberculosis*  While  this  is 
true,  there  is  yet  a  certahi  specificity  in  the  process^  shown  by  the  character 
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of  the  primary  tissue  injury^  the  degenerations,  the  t^gue  reactionB,  and 
the  aequencea  of  these,  which  enable  us,  in  the  majority  of  cases,  to  make 
a  diagnosis  without  recourse  to  bacteriological  methods.  What  is  true  of 
tuberculosis  is  true,  but  to  a  l^ser  degree,  of  the  action  of  other  micro- 
organisms. The  acute  lesions  produced  by  the  more  typical  pyogenic 
organisms  have  a  character  and  a  sequence  which  is  almost  invariably 
repeated,  yet  the  more  chronic  lesions  show  very  different  oeJlular  changes. 
This  is  still  more  the  case  with  those  organisms  whose  action  is  essentially 
chronic,  as  the  leprosy  bacilli.  The  histological  pictures  presented  by  the 
cutaneous  lesions,  the  lymph-nodes,  and  the  nervous  system  have  but 
little  in  common. 

When  we  consider  the  number  of  factors  which  enter  into  a  tuberculous 
infection  it  is  easy  to  see  why  the  anatomical  lesions  should  so  differ.  Many 
of  thfiee  fact^^rs  we  know,  and  it  is  probable  that  there  are  others  of  which 
we  are  ignorant*  Our  knowledge  of  the  disease,  derived  from  experimental 
and  comparative  methods,  has  enabled  ua  to  comprehend  certain  lesions 
as  due  to  the  interaction  of  a  number  of  factors.  We  are  still  ignorant 
of  the  conditions  under  wtdch  certain  lesions,  namely,  those  characterized 
by  extenmve  exudations,  arise.  The  character  of  a  tuberculous  lesion 
may  be  modified  by — 

(1)  The  Character  of  Bacilli, — That  the  tubercle  bacilli  may  be 
divided  into  certain  well-recognized  varieties  which,  with  slight  and  uncertain 
morphological  and  cultural  differences,  yet  differ  in  their  parasitic  action, 
and  that  within  these  varieties  there  are  individual  strains  with  slighter 
differences,  is  now  generally  recognised.  These  differences  in  the  bacilli 
are  best  brought  out  by  experiments  on  the  less  susceptible  animals.  We 
apeak  of  the  greater  or  less  degree  of  virulence  of  the  bacilli,  and  it  is  probable 
that  under  virulence  we  mast  include  both  capacity  for  parasitic  growi,h 
and  toxin  production.  We  may  find  in  the  l^ons  enormous  numbers 
of  bacilli  with  little  evidence  of  toxin  action  or  the  reverse. 

(2)  The  Number  of  BaciUi. — This  is  especially  striking  in  animal  experi- 
mentation, A  variety  of  lesions  may  be  so  produced,  and  animals  ordi- 
narily not  susceptible  to  a  certain  culture  may  be  infected  by  a  large  dose. 
How  much  this  factor  of  quantity  enters  into  infection  under  natural 
conditions  and  in  man  we  do  not  know,  but  it  is  safe  to  say  that  it  is  of 
importance. 

(3)  The  Character  of  the  Tisme. — This  is  shown  best  by  the  relative  de- 
grees of  susceptibility  of  the  different  animal  species  and  the  character  of 
the  tissue  changes  in  each.  Susceptibility  influences  the  character  of  the 
anatomical  lesion  in  the  variations  which  it  produces  on  the  relations  of 
the  processes  of  degeneration  and  destruction,  compared  with  tliose  of 
repair.    Man  must  be  considered  among  the  more  susceptible  animals, 
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Not  only  does  his  social  life  expose  him  to  opportunities  for  infection,  but 
also  the  general  and  local  defenses  are  weak.  Within  the  animal  species 
there  are  individual  di£ferences  which  can  be  transmitted  by  heredity.  The 
weight  of  evidence  seems  to  be  strong  that  the  disease  in  the  ascendants 
leads  to  an  increased  susceptibility  in  the  descendants.  Susceptibility 
must  depend  upon  the  characters  of  the  tissue  fluids  and  cells,  and  the 
recent  studies  of  the  blood-cells  and  serum  have  shown  that,  within  the 
species,  there  are  marked  individual  differences.  There  is  also  a  varying 
degree  of  susceptibility  of  organs.  When  the  tubercle  bacilli  find  access 
to  the  blood,  and  by  means  of  this  are  distributed  everywhere,  in  certain  of 
the  organs  we  never  find  lesions  produced  by  them,  in  others  only  occasion- 
ally, in  others  the  lesions  are  numerous,  but  their  character  shows  that 
the  tissue  defenses  have  quickly  overcome  the  attack.  In  other  organs  again 
the  lesions  are  numerous  and  pursue  their  course  unchecked.  There  may  be 
local  susceptibility  in  tissues,  due  to  the  persistence  of  the  results  of  previous 
injury,  and  which  acts  mainly  by  local  interference  with  the  circulation. 
The  evidence  of  the  effect  of  trauma  in  the  production  of  bone  tuberculosis 
is  too  strong  not  to  be  taken  into  account.  Defective  nutrition,  whether 
local  or  general,  increases  susceptibility.  Age  has  a  marked  influence  on 
the  character  of  the  lesions  in  both  animals  and  man.  The  solitary  tubercles 
of  the  brain  and  the  large  tuberculous  lesions  around  the  bile-ducts  are 
chiefly  found  in  children.  Acute  miliary  tuberculosis  of  the  lungs  presents 
a  different  anatomical  picture  in  children  as  compared  with  adults — exudation 
enters  more  largely  into  the  formation  of  the  tubercle  in  the  child.  The 
character  and  extent  of  lesions  are  also  influenced  by  the  anatomical  struc- 
ture of  an  organ.  Organs  provided  with  open  canals  or  passages  by  means 
of  which  the  products  of  disease  may  be  easily  distributed  throughout  the 
organ  give  numerous  and  varied  lesions. 

(4)  Mode  of  Entrance  of  Bacilli  in  the  Production  of  the  Primary 
Li'sion  and  Their  Secondary  Distribution  in  the  Body. — ^There  is  at  present 
a  groat  deal  of  contention  as  to  the  most  common  mode  of  primary 
entrance,  whether  it  be  by  the  respiratory  or  digestive  mucous  mem- 
branes. Infection  certainly  takes  place  both  from  these  surfaces,  from 
the  genito-urinary  surfaces,  and  from  the  skin.  The  bacilli  may  be  carried 
from  the  primary  focus  by  the  movement  of  the  tissue  fluids,  by  means  of 
ameboid  cells,  by  the  lymphatics,  and  by  the  blood-vessels.  The  distri- 
bution may  be  continuous  or  at  intervals;  there  may  be  a  slow  distribution 
of  single  bacilli  or  a  sudden  flooding  of  the  tissues  with  great  numbers. 

(5)  The  Influence  of  Mixed  Infections. — ^These  may  affect  the  lesions 
both  by  a  general  change  in  the  cells  and  tissue  fluids  and  by  the  production 
of  local  lesions.    The  pyogenic  bacteria  stand  in  the  most  intimate  relations 
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with  the  tubercle  baeillij  especially  in  such  animals  as  man,  in  whom  the 
chronic  lesions  lead  to  ulceration. 

The  tuberculous  lesions  are  due  to  the  interaction  of  exudations^  tissue 
formation,  and  degeneration,  and  so  are  the  lesions  of  any  InfectiouB  disease. 
But,  generally  speaking,  there  are  in  tuberculosb  special  distinguishing 
characteristics  in  ail  three  processes.  More  generally  than  in  any  other 
infection  do  the  lesions  occur  in  minute  miliary^  foci*  These  foci,  the  miliary 
tubercles,  form  the  leading  characteristic  of  the  disease.  Certain  cellular 
elements  in  certain  combinations  almost  invariably  aj^e  found  in  them. 
The  most  prominent  cells,  which  are  generally  distinguished  under  the 
name  epithelioid,  from  a  vague  similarity  to  epithelium,  have  an  ovaJ, 
round,  or  irregular  nucleus,  which  is  vesicular  and  contalDB  but  little  chro- 
matin. The  cytoplasm  is  pale,  non-granular,  often  irregularly  vacuolated, 
and  the  cell  outlines  indbtinguishable,  being  more  or  less  in  contact.  Often 
forming  the  center  of  such  an  area  or  at  one  side  there  is  a  giant-ceU  with 
many  nuclei.  The  nuclei  of  these  are  usually  arrangetl  around  the  cell, 
with  their  long  axes  pointing  to  the  center.  In  some  cases  they  are  arranged 
at  either  end  of  an  elongated  cell,  and  in  rare  instances  they  are  irregularly 
distributed.  Between  the  epithelioid  cells  in  some  cases  there  is  the  appear* 
ancc  of  a  reticulum  in  which  the  cells  lie.  We  may  find  the  tubercle  repre- 
sented by  such  structures  as  described,  but  in  most  cases  other  cells  are  found, 
Polynuclear  leukoc>"tes  may  bo  found  betw*een  the  cells  in  all  parts  of  the 
nodule,  and  in  the  periphery  varying  numbers  of  cells  belonging  to  the  lym- 
phoid series.  With  appropriate  stains  fat-droplets,  often  in  considerable 
amount,  are  found  v^Hthin  the  cells.  The  center  of  the  nodule  soon  undergoes 
a  peculiar  degeneration.  The  cells  lose  their  outlines,  the  nuclei  no  longer 
ftain,  and  the  whole  is  converted  into  a  homogeneous  mass  in  which  stain- 
able  points  of  nuclear  detritus  may  be  found.  This,  the  caseous  degenera- 
tion, is  a  form  of  coagulation  necrosis,  and  is  due  to  changes  in  both  the  cells 
and  the  fluids  around  them.  This  material  exerts  a  positive  chemotaxis 
for  the  polynuclear  leukocjrtes,  and  the  more  pronounced  it  is,  the  more 
numerous  are  they.  There  is  now  a  more  general  agreement  as  to  the  genesis 
of  the  cells  which  form  the  tubercle  than  was  formerly  the  case,  although 
there  is  confusion  arising  from  different  views  as  to  the  nature  of  the  cells 
from  which  the  tubercle  is  formed,  but  especially  from  the  nomenclature, 
which  is  peculiar  to  each  investigator.  The  epithelioid  cells  of  the  tubercle 
do  not  arise  from  the  fixed  cells  of  the  tissue  except  in  certain  places.  They 
arise  from  the  endothelial  cells.  Under  this  name  I  mean  cells  which  are 
formed  from  the  endothelial  cells  of  blood-vessels  and  sinuses,  from  lymph- 
ve^els  and  lymph-sinuses.  They  form  a  definite  proportion  of  the  leuko- 
cytes of  the  blood,  a  large  part  of  the  wandering  cells  of  the  tissue.  They 
are  ameboid,  and  their  chief  source  at  any  ©ven  point  is  by  migration  from 
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the  blood-vessels,  although  they  may  be  added  to  by  proliferation  of  the 
local  endothelial  cells.  The  experimental  study  of  the  disease  has  shown 
that,  preceding  the  presence  of  these  cells,  small  masses  of  bacilli  in  the 
tissue  may  be  surrounded  and  engulfed  by  polynuclear  leukoc3H«s.  These, 
however,  are  rapidly  destroyed,  and  bodily  or  in  fragments  are  taken  up 
by  the  endothelial  cells.  The  giant-cells  represent  a  form  of  syncytium 
due  to  the  fusion  of  the  endothelial  cells.  The  only  fixed  cells  of  the  ti^ue 
which  take  part  in  the  formation  of  the  tubercle  are  the  epithelial  cells 
of  the  pulmonar>'  alveoli  and  the  lining  epithelium  of  serous  cavities.  The 
cells  of  tlie  tubercle  form  no  intercellular  substaucte*  What  appears  as  a 
reticulum  is  partly  the  adherent  processes  of  the  epithelioid  cells,  the  old 
intercellular  substances  separated  by  the  cells  or  coagulation  products. 
The  miliary  tubercle  does  not  tend  to  progressive  enlargement.  As  the  tuber^ 
cle  is  forming  a  reactive  inflammation  is  set  up  around  it,  the  newly  formed 
tissue  has  a  relative  degree  of  immunity  to  the  action  of  the  bacilli,  and  the 
tubercle  enlarges  by  the  bacilli  Ijeing  carried  outside  of  the  immune  zone 
and  the  formation  of  new  tubercles  around  it*  Most  tubercles  \isible  to  the 
naJced  eye  are  not  single,  but  conglomerate.  The  tubercle  enlarges  not  by 
©Lpansion,  but  by  dissemination  of  the  bacilli  smd  the  formation  of  new 
nodules  around  the  old.  With  the  advance  of  the  caseation  the  single  cen- 
ters of  this  coalesce  into  a  large  central  area.  The  large  solitary  tubercles 
of  the  brain  and  the  large  tubercles  of  the  internal  organs  are  usually  formed 
in  this  way,  and  the  single  centers  can  be  recognized.  The  bacilli  are 
present  in  the  miliary  tubercles  in  variable  numbers,  this  depending  to  some 
extent  upon  the  organ  investigated^ — in  the  liver,  for  example,  very  few  are 
found.  They  are  in  part  within  the  epithelioid  and  giant^cells,  in  part 
between  them.  They  are  rarely  found  within  polynuclear  leukocytes,  and 
never  within  the  lymphoid  cells.  Their  dissemination  into  the  surrounding 
tissue  is  due  to  the  streaming  of  the  tissue  fluids.  In  our  study  of  the 
more  solid  elements^  the  cells  and  fibrils,  we  are  too  prone  to  lose  sight  of  the 
fact  that  they  lie  within  a  fluid.  The  extent  of  the  reactive  inflammation 
in  the  tissue  immediately  around  the  nodule  varies  both  in  animal  species, 
in  individuals,  and  in  organs.  It  may  be  abundant  or  it  may  be  absent, 
and  the  degree  of  its  formation  is  an  index  of  the  resistance  of  the  tissue 
to  the  influence  of  the  bacilli  and  their  products.  There  are  no  v^sels  in 
the  tubercle.  Occlusion  of  vesseb  tak^  place  both  by  thrombosis  and  by 
the  proliferation  of  their  endothelial  cells,  which  may  take  part  in  the  for- 
mation of  the  tubercle.  Exudation  to  a  varying  degree  takes  place,  fibrin  is 
often  present  between  the  cells  of  the  tubercle  itself,  and  the  entire  nodule 
may  be  surrounded  by  an  exudation.  I  have  devoted  this  much  space  to 
&  description  of  the  miliary  tubercle  because  it  is  the  type  of  the  process, 
and  in  it  may  be  found  in  varying  degree  all  the  anatomical  pathological 
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proc^ses  concerned  in  the  disease.  While  constantly  present,  these  small 
nodules  fornij  except  in  acute  miliary  tuberculosis,  but  a  small  part  of  the 
lesions  of  the  disease. 

Closely  allied  to  the  miliary  tubercle  is  the  diffuse  formation  of  tuberculous 
tissue.  In  this  there  is  the  same  tissue  formation  of  epithelioid  and  giants 
ceUs,  with  a  varying  degree  of  exudation  and  tissue  reaction.  There  is  not 
a  formation  of  distinct  nodules,  but  the  tissue  extends  without  sharp  limita- 
tion, and  the  caseation  occurs  in  irregular  area£.  We  find  this  formation 
in  relatively  resistant  tissue,  as  in  the  fibrous  tissue  around  joints  and  in  the 
newly  formed  tissue  around  old  tuberculous  cavities  in  the  lung.  The 
bacilli  are  always  in  small  numbers  and  are  contained  within  the  cells. 

The  processes  in  which  exudation  is  chiefly  or  only  concerned  play  the 
great^t  r61e  in  tuberculosis.  The  grave  lesions  of  the  disease  are  due  to  the 
softening  and  breaking  down  of  such  exudations.  The  exudations  may  be 
purulent,  fibrinous,  or  serous;  with  every  combination  of  th^e.  The  exudar 
tion  usually  persists,  the  cells  in  it  undergo  the  same  coagulation  necrosis 
as  the  cells  of  the  tubercle,  the  fibrin  becomes  swollen  and  hyaline,  and  the 
Suid,  by  condensation  and  coagulation,  converted  into  thick  gelatinous 
material.  In  the  lungs  particularly  and  in  the  meninges  exudation  plays 
an  enormous  part  in  the  process.  The  tubercle  bacilli  may  act  as  distinct 
pyogenic  organisms,  I  have  found  distinct  purulent  foci  in  the  lun^, 
with  central  softening  and  with  no  more  reaction  in  the  surrounding  tissue 
than  would  be  found  in  an  abscess.  It  is  not  very  uncommon  to  find  puru- 
lent meningitLs  without  distinct  tubercles  or  tuberculous  tissue.  Caseation 
of  the  exudation  takes  place  if  it  persists  sufficiently  long.  In  these  cases 
I  have  usually  found  great  numbers  of  tubercle  bacilli,  often  closely  packing 
the  polynuclear  leukocytes.  Such  cases  have  run  an  acute  course,  and 
depend  either  upon  organisms  with  great  power  of  growth  and  feeble  toxic 
action,  or  upon  peculiar  conditions  in  the  infected  individual.  The  lack  of 
toxin  formation  may  be  argued  from  the  presence  of  the  bacilli  in  intact 
leukoc>4e5,  and  from  the  absence  of  tissue  necrosis.  The  exudation  may 
occur  in  miliary  form.  In  one  caae  of  acute  miliary  tuberculoais  in  a  child, 
which  ran  a  very  acute  course,  the  tissues  were  sown  with  incredible  num- 
bers of  small  foci  compoeed  chiefly  of  bacilli  masses  and  fibrin,  with  but 
few  leukoc}'tes  and  abeeice  of  tissue  reaction,  save  the  occasional  presence 
of  a  ^ant-cell.  In  this  case  there  was  the  most  extensive  formation  of  bacilli 
I  have  ever  seen.  They  were  found  in  the  blood,  both  free  and  inclosed  in 
cells,  and  the  endothelial  cells  of  the  liver  sinusoids  contained  them  in  large 
numbers. 

Tuberculous  pneumonia  is  such  a  vast  subject  that  it  comes  outside  of 
such  a  vague  general  discussion  of  the  subject  as  this.  It  occurs  in  all  of 
the  anatomical  forms  of  pneumonia;   like  these,  it  may  take  an  acute  or 
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chronic  course.  Too  much  emphasis  camiot  be  laid  on  the  importance  of 
the  rdle  it  plays  in  the  disease.  I  do  not,  however,  feel  that  we  possess  at 
present  an  adequate  explanation  of  it.  The  same  thing  is  true  of  ordinary 
lobar  pneumonia.  Our  knowledge  of  infectious  processes  as  they  occur 
elsewhere  in  the  body  fails  to  explain  all  the  facts  of  this  disease. 

The  general  and  remote  effects  produced  by  the  tubercles,  apart  from 
their  presence  and  due  to  toxic  absorption,  have  nothing  specific  in  their 
character,  and  are  not  so  marked  as  in  some  of  the  other  infectious  diseases. 
They  consist  of  various  degrees  of  degenerative  lesions,  not  falling  with 
special  severity  on  any  single  organ,  unless  possibly  on  the  kidney.  It  is, 
of  course,  impossible  to  separate  lesions  due  to  absorption  of  bacterial 
toxins  from  those  due  to  the  other  incidents  of  the  disease,  as  from  the 
products  of  the  accompan3dng  mixed  infections,  the  products  of  tissue  necro- 
sis, etc.  Such  lesions,  in  my  experience,  occur  with  greater  frequency  in 
man  than  in  the  experimental  disease  in  animals. 


DES  CARACTERES  ANATOMIQUES  DE  L'IKFECTION 
TUBERCULEUSE.    RAPPORTS  AVEC  LA  RE- 
ACTION A  LA  TUBERCULINE, 

Pak  S,  Arloikq, 

Lyon. 


L'mfectlon  tuberculeuse  se  manifeste't-elle  toyjours  par  quelque  lesion 
macmscopique  plus  ou  moins  evidente?  Le  travail  que  nous  pr^sentotia  a 
pour  but  d  attirer  tout  particuli^rement  rattention  sur  cette  question. 

Pour  confirmer  post-mortem  Texistence  d'une  infection  tuberculeuse 
admise  ou  Boup^onn^  pendant  la  vie  du  sujet,  on  a  Thabitude  de  chercber 
une  l^on  perceptible  au  toucher  et  k  I'oeil,  II  peut  arriver  que  cette  lesion 
fioit  tr^minime  et  sa  recherche  tr^s-laborieuse,  Lorsqu^on  l*a  trouv^, 
rinfection  tuberculeuse  est  confirmee.  Si  la  recherche  est  sans  n^sultat, 
Texistence  de  la  tuberculosa  est  ni^  ou  fortement  mise  en  doute. 

D*ordinaire  on  ne  proc^de  pas  a  Texamen  histologique  des  organes  d'^lec- 
tion,  L^ntervention  du  microscope  eat  limits  a  T^tude  de  la  ou  de^  lesions 
macroscopiques  que  Ton  a  reneontr^^,  s'il  aub^te  un  doute  sur  leur  veritable 
nature. 

Des  I'annfe  1901,  dans  mon  travail  sur  TUnit^  de  la  Tuberculooe  ins^r^ 
au  Bulletin  de  I'Acad^mie  de  M^decine  de  Paris,  puis  en  1902,  dans  une 
Communication  faite  devant  la  Commission  internationale  de  la  Tubercu- 
lose,  k  Berlin;  enfin,  en  1903,  daim  un  Rapport  presents  au  Congres  inter- 
national d'Hygi^ne  et  de  Ddmographie^  5.  Bmxelles,  j'ai  insist^  pour  faire 
admettre  que  Finfection  tuberculeuse  exp4rimentale  peut  se  borner  a  produire 
des  lesions  tr^-minimes,  insoup^nn^  a  Toeuil  nu,  qui  veulent  fit  re  cherch^ 
par  les  ra^thodes  hist^logiques,  Je  pr^voyais  mSme  des  cas  ou  Tinfection 
n'aurait  pas  ddtermin^  ou  ne  d^terminerait  peut-^tre  jamais  de  14siona 
tr^s-claires. 

J'ai  d'abord  signals  robligation  de  recourix  k  des  exanietis  histx>logique3. 
en  pr^^ence  de  la  facility  avec  laqueUe  on  d^cidait  de  Tech^e  ou  du  succea  des 
inoculations  faites  dans  le  but  de  separer  cat^goriquement  le  baciUe  de  la 
tuberculose  huniaine  de  celui  de  la  tuberculose  bo\'ine* 

Je  disais,  dans  mon  Rapport  de  BruxeUes,  qu'il  ^tait  dangereux,  lorsqu'oa 
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dierehe  les  nSsultats  d'une  inocuUtioii,  de  m  bomer  k  tin  examen  nmcro- 
car  il  m>tait  arrive,  a  la  suite  d*tme  injectioo  mtra-^'eiBeuae  de 
bficiUee  pen  vimlents  pour  le  boeuf,  d'aperoevoir  sur  des  coupes 
liistolQgiqiieB  du  poumou  de  tr^fiiiE  tubercules  accol^  aux  brooches  ou 
bien  mtra^v^okiics,  alors  que  FexpIoratioQ  soigzieude  du  poumon  au  toucher 
el  m  roeuil  au  air&it  comport^  uu  diagnostic  o^attf.  Je  fat^is  la  m^me  ve- 
marque  pour  des  l^aioos  extrdmemeiit  Diininies  d^  gai^gJioDfi  h^niphatiques, 
do  foie,  des  mns  et  de  la  rate  que  Toeuil  seul  est  impuissant  a  r^v^ler. 

Con^^uemment,  ajoutai-je  ea  tenuinant^  Tappredation  rigouieuse  des 
ti^nltata  demande  rinten'entioQ  des  exaniRmt  histologiques.  Je  sals  bien 
<{ue  rmfeetion  latente  du  syst^me  lymphatique  par  te  bacille  de  Koch  a 
iti  d^e^l^  I^r  I'inoeulation  de  k  pulpe  des  ganglions  au  cobaye^  et  que,  par 
ae  proe^^,  on  a  deniontxi§  la  pr^^nce  de  Tagent  virulent  dans  dm  gangiiona 
de  i'hoimue  en  apparence  gains.  Semblable  observation  a  ^t^  faite  sur  la 
munelfe  de  la  vache  J'ai  fait  moi-m^me  plusieurs  ooDS^ktatioos  du  m^me 
gsDFe  SOT  des  gangliom  d'&speet  normal  prelev^  sur  des  boeufs  tubercukux, 
loins  du  d^  des  l^aona^  De  plus,  k  la  suite  d'inoculations  soucutantee 
ptratiqu^  sur  des  ammaax  de  Te^i^oe  bovme^  avee  d€s  bacilles  humains^ 
j'ai  montr^  Texistence  des  bacilles  dans  des  ganglions  lymphatiques  corre- 
spondants  exempts  de  l^iotis  tubereuleys^  macroscxipiques^  en  inserant  la 
puipe  de  ces  ganglions  dans  les  v^nes  du  bouvillon  ou  dans  le  tissu  eonjonctif 
soysHTutan^  du  cobaya 

Mais  rinoeulatton,  prouv^  comme  la  m^thode  de  choix  pour  r^%'^ef  Tin- 
fectioa  tuberculeuse  latente,  pent  ^tre  inoperante  si  lee  organes  hebergent 
det  bacilles  incapabies  de  forcer  la  resistance  oflTerte  par  le  sujet  r^v^lat^iTi 
spit  k  cause  de  leur  raret^^  sort  4  ruson  de  FafF^blissement  de  leur  Tinilenca 

Pour  compter  sur  rinoculation,  il  faudrait  la  pratiquer  sur  plusleurs 
Cip^ces  aniniales  douses  de  r^pti\ite  differente^  et^  sur  chaque  espece, 
par  pluaaeurs  voies, 

L'hislolo^  me  psmt  done  appel^  k  jouer  un  r61e  trS&-iinportant  dans 
la  recherehe  des  infectiona  tuberculeuses;  t*inoculation  doit  intervejiir  con- 
joimement;  Tune  ou  rautre  des  teebmqueSf  ou  Tune  et  Tautre,  nous  fourm- 
lail  les  indif^tions  souhait^. 

Ces  pretiminaires  doivent  bien  faire  saisir  robjet  du  pi^sent  travail  et  le 
«nct£re  par  le  quel  il  se  distingue  des  recherches  poursuivies  deja  sur  les 
tnberuloees  latentes  ou  miaux  sui  les  tubereuloaes  disdmul^eB. 


A  part  ks  cas  ou  les  bacilles,  inoail^  depuis  peu  de  temps,  se  dissfminent 
en  qudque  sorte  dans  rorgamsme  et  n'ont  pu  pR^voquer  encore  la  reaction 
a^atomique  caract^ristiquc  (1),  rinfection  tuberculeuse  dissimul^  ou  latente 
^oexiste  avee  des  bacilles  d^une  virulence  attenute,  et  non  avec  des  baciUes 
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d'une  virulence  forte  ou  moyenne,  Comme  je  soutiem  depuis  1883  la  vari- 
ability du  bacille  de  Koch,  et  comme  je  me  suis  attachdt  dans  cea  diz  dem- 
i^rea  aim^a,  h  montrer  Texistence  de  vari^t^s  affaibiies,  mir  Thomme  et 
lee  animaux  contractant  couramment  la  tuberculosep  et  m^me  a  cr^r  ar- 
tifiGieUeiit  dm  vari^t^,  j'ai  6U  amen<5  k  etudier  avec  beaucoup  de  soina  l%- 
fection  pat  des  baciUes  tr^s-in4galement  vinilents. 

En  me  livrant  gystematiquement  a  Texanien  histologiqtie  d'un  nombre 
eoosideralile  de  pieces  provenant  d'un  grand  nombre  de  sujete  d'eap^ces 
divei"ses  infects  avec  ties  bacilli  varies  j'ai  acquis  la  conviction  quebeaiicoup 
de  m^decins  ou  d'experimentateurs  uon  specialist  ont  besoin  de  rectifier 
leurs  id^es  sur  las  caractdres  de  rinfection  tuberculeuae.  On  croit,  en  effet, 
trop  facUeTnent  que  rinfection  hacillaire  doit  se  traduire  au  moins  par  quel* 
ques  granulationSj  une  seule  peut-dtre,  dana  un  r^oin  plus  ou  moLns  cach4 
de  Torganisme. 

I^  lecteur  qui  aurait  cette  idfe  rabandonnera  peui4tre  apr^  avoir  pris 
connaissance  des  observations  que  je  vais  r^sumer  sur  les  suites  des  inocu* 
lations  intrarveineuses  prises  comme  type. 

Je  nlrai  pas  plus  loin  sans  dire  tout  ce  que  je  dois  au  concours  de  M. 
Paviot,  profe^eur  a  la  Faculty  de  MMecine,  et  de  M.  le  docteur  Lucien 
Chevenet,  mon  as^^tant 

L  Ijes  bacillefl  humsinfi,  cultiv^  sur  milieux  solides,  d'une  virulence 
forte  ou  moyenne,  injectds  dans  les  veines  des  jeunes  ruminants  et  du  lapin, 
engendrent  des  l^ona  macroscopiqu^  du  type  Villemin  dans  \m  poumons 
et  souvent  aussi  dans  la  rate  et  le  foie,  rarement  dans  la^  reins* 

Je  n^entreprendrai  pas  de  d^crine  oes  l^aons,  puiaqu'elles  ont  des  earac- 
t^res  histologiques  comius  de  tons,  Cependant,  il  est  des  cas  particuli^re- 
ment  obierv^smir  le  boeuf  (Arioing  et  Paviot),  ou  des  lesions  pulmonaires  ne 
renferment  pae  les  cellules  epitli^Moides,  les  cellules  g^antes  ou  les  eeUules 
embryonnaires,  el^niente  classiques  du  tubercule,  mais  revetent  Tapparence 
d*une  pneumonia  catarrhale  ou  de  blocs  cellulairea  intra-alv^>laires  de  css^i- 
fication  en  masse,  ou  ont  encore^  dans  certains  organes^  autres  que  le^  pou- 
mons, une  structure  plus  ou  moius  fibreuse. 

Si  la  virulence  des  bacilles  est  au-de^ous  de  la  moyenne,  les  IMona 
peuvent  6chapper  a  Texamen  superficiel  des  viscdx^  et  au  palper.  On 
croirait  a  Tecb^e  de  rinoculation*  Mais  ai  Ton  fait  des  coupes  raicroscopi- 
ques  a  travers  les  organ<^  prdcit^»  Texamen  permettra  de  voir  des  granula- 
tions du  type  Villemin,  dans  la  plupart  d'entre  eux.  Toutefois,  ainsi  que 
je  Tai  fait  remarqu^  avec  Paviot,  les  I^ons  sont  moins  bien  caract^ns^ 
dans  le  poumon  que  dans  lee  autres  organes.  Par  example,  on  rencontre 
dans  le  pounion  des  formations  exclusivement  embr)*onnairc^  ou  des  forma- 
tions nodulaires  dont  le  centre  commence  a  devenir  granuleux,  ULncerti 
tude  que  Ton  dprouve  en  leur  prince  se  diasipe  par  la  d^couverte  d'une 
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cellule  g^ante  dans  une  des  lesions  pulmonaires  ou  dans  lea  l^ona  beaucoup 
mieux  caract^risees  si^geant  ailleurs.  Aussi  ast-il  n^ce^ssaire  d'^tendre 
Texamen  histoiogique  au  foie,  aux  ganglions  et  a  la  rate.  Dans  les  l^ons  de 
ces  organes,  notamnient  dans  cell^  du  foie  et  des  ganglions,  on  trouvera 
rel^raent  ou  la  disposition  qui  renseignera  sur  la  nature  de  la  l^ion  pul- 
monaire, 

II.  Si  on  ^tudie  Tinfection  produite  par  les  vari^tfe  de  bacilles  attenu^es, 
il  sera  donn4  d*obser\^er  des  alterations  encore  plus  int6ressaiites. 

a.  Que  Ton  injecte,  par  exemple,  dans  les  veines  du  iapin  i  h  i  e,c*  du 
bacille  humain  que  j^ai  modifi^  par  la  culture  dans  les  profondeurs  du  bouillon 
glycerin^,  on  produira  avec  ce  bacille  les  14sions  du  type  Yersin  attributes 
par  les  auteiirs  a  rinfeetion  intra-veineuse  du  Iapin  par  le  baclUe  aviaire. 

A  Toeuil  nu,  le  poumon,  le  foie  paraitront  normaux;  la  rate  sera  souvent 
hypertrophic,  parfois  elle  conservera  son  volume  habitueh  On  n'apercevra 
pas  de  granulations  conime  dans  le  type  Viilemin* 

Malgre  les  apparenees^  le  foie  est  plus  ou  moins  alter^  par  des  infiltra- 
tions de  cellules  rondes  qui,  proc^dant  tantot  des  espaces  de  Vricman, 
tantot  du  pourtour  de  la  veine  sus-h^patique,  disloquent*  isolent  les  cellules 
h(§patiques  et  remplissent  des  sortes  de  logettes  creus<§es  dans  le  tissu  du 
foie.  Souvent  rinfiltration  se  montre  9a  et  la  en  plein  lobule.  Sous  Tin- 
fluence  des  vari^t^  de  bacilles  les  plus  affaiblies  les  lesions  h^patiques  ne 
renferment  pas  de  cellules  g6antes.  Celles-ci  se  montrent,  au  conlraire, 
sous  Tinfluence  des  vari^t^a  les  moins  attenudes. 

Les  cellules  g6antes  se  developpent  souvent  dans  la  rate,  a  Finterieur 
ou  en  dehors,  dea  follicles  de  Malpighi^  accompa^^  ou  non  d*elenients 
epith^lioides  dans  lesquels  sont  inclus  des  debris  de  cellules  rouges*  La 
auBsi,  les  cellules  gilantes  i^euvent  manquer,  et  la  l^ion  consiste  en  cellules 
epith^lioides  plus  ou  moins  nombreuses  et  plus  ou  moins  visibles.  Le  foie 
et  la  rate  sont  les  deux  organes  le  plus  gravement  atteiuta.  Quant  au 
poumon,  il  est  indemne  ou  k  peine  touchy.  Ses  l^*sioiia,  toujours  micro, 
scopiquea,  consistent  en  tubercules  atypiques  dont  la  nature  eat  d6nouede 
par  leur  ^tiologie  et  par  leur  coexistence  avec  les  lesions  h^patiques. 

jje  rein  presente  auasi  ca  et  la  des  infiltrations  de  petites  cellules  nucl^s 
dans  la  substance  c^rticale  et  aussi  du  tissu  conjonctif  hirperplasie  qui 
penetre  dans  la  substance  ni61ullaire  en  suivant  les  tubes  ansiformes. 

Quand  les  bacilles  en  question  a'introduisent  en  grand  nombre  dans  lea 
ganglions  lymphatiques,  ila  determineut  le  gqnfiement  de  ces  organes,  sorte 
de  lymphite  txsmporaire,  ne  tardant  pas  a  ae  disaiper.  Jjorsque  le  gonflement 
a  disparudans  beauc!oup  de  ganglions  Texamcn  histoiogique  est  n^gatif- 
Opendant,  une  ^tude  plus  approfondie  pourra  faire  d^couvrir,  dans  certains 
ganglions,  des  points  oil  les  cellules  a  pmtoplasme  trouble  et  granuleux  ont 
de  la  tendance  a  se  fusionner  avec  les  cellules  voisinea. 
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6*  Si  rinjectbn  introduit  une  trfes^faible  quantity  de  bacllles  (j^t 
Y^TT*  ^®  ceotim^tre  cube)  non  seuleinent  les  vi8c5res,  examines  au  bout  d© 
2  4  3  mois,  paraissent  intacts,  mais  encore  les  alterations  microscopiquea 
y  sont  extrlmemeiit  reduites.  A  peine  si  I'on  voit,  sur  les  coupes  du  loie, 
de  rares  points  infiltr^  de  cellules  mel^.  L'infiltration  est  quelquefois 
tellement  reduite  que  Ton  ^prouve  les  plus  grandes  difficult^  a  dire  si  elle 
est  pathologique  ou  normale.  De  mfime,  dans  la  rate,  on  a  de  la  peine  a 
trouver  des  cellules  d^apparence  epith^lioide  ou  des  cellules  a  protopla,^nie 
granuleux  tetidant  a  se  foiidre  avec  les  voisins.  Cependant  les  lapins  qui 
ont  recu  ces  faibles  doses  on  bien  61^  sous  le  coup  d'une  infection  tuber- 
culeuae^  car  celle-la  deviendra  manifeste  sur  quelques  individus-  Effeetive- 
ment,  les  lapins  qui  survivent  longtemps  preeentent  frequcmmeni  des 
arthrites  ou  des  synovitea  specifiquea,  les  vise^res  conservant  leur  int^gri- 
ii  anatomique. 

Ill,  Supposons  maintenant  que  |  c,c,  de  culture  de  bacilles  humains 
ou  bovins  en  bouillon  (culture  homog^ne),  doee  forte  pour  le  lapiti,  soit  in- 
jects sur  des  sujets  de  I'espdce  bovine,  11  deviendra  a  peu  pres  impossible 
de  d^celer  des  Idsions  histologiques  dans  le  foie  et  les  autres  viso^res,  k  cause 
de  leur  raret^  et  de  leur  minime  importance.  Pourtant,  ces  animaux  r^ 
agissent  positivement  k  la  tuberculine,  appliqu^  sous  la  peau  ou  &  la  surface 
de  la  conjonctive  et  agglutinant  le  bacille  de  Koch  k  Tinstar  des  tuberculeux 
Autrement  dit,  ils  pr^sentent  tons  les  signes  r^v^lateurs  de  la  tuberculoBe. 
Ces  fmts  nous  conduisent  done  jusqu'4  rinfection  tuberculeuse  septic^mique 
veritable,  laquelle  ^chappe  au  diagnostic  histologique  pour  tomber  dans  le 
domaine  du  diagnostic  expMmental  ou  physiologique. 

Je  profite  de  Toccasion  qui  m'est  ofiferte  pour  declarer  Terreur  que  fai 
comniise,  au  Congi^ds  international  de  Mddecine  de  Paris  (1900),  en  doniiant 
le  nom  de  tuberculose  septic^mique  t  la  maladie  d6terinin^,  mr  le  lajnn 
paj  I'injection  intra-veineuse  de  bacilles  en  culture  homogfine,  A  ce  moment, 
je  me  contentai  d'examiner  la  surface  des  vtsc^res.  Comme  je  n^avaia  pas 
relevd  de  l<}sions,  je  croyais  k  une  septic^mie  ou  bacill^mie  simple,  d'autant 
mieux  qu'lt  une  certaine  pMode  de  la  maladie,  f  avals  constatd  la  prince  des 
bacilles  dans  la  rate  et  la  moelle  osseuse,  par  la  culture.  Nous  savons  main- 
tenant  que  des  lesions  histologiques  sont  cachfes  sous  une  apparenee  ex- 
t4rieujne  normale,  dans  tous  les  cas  oh  les  bacilles  sont  inject^  k  dose 
notable,  Mais  les  cas  d'infection  sans  lesions  decilables  peuvent  m 
presenter. 

II  rfeulte  des  details  qui  pr^c^dent  que  Fexistenoe  de  granulations  ag- 
glomer^  en  plus  ou  moins  grand  nombre,  palpable  et  visible  k  Toeil  nu, 
aussi  discrete  qu'on  pent  les  supposer,  r^vye  non  une  tuberculose  latente 
mais  une  tuberculose  #tablie. 
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La  vdritable  infection  lateDte  est  r^alis^  par  une  mv&gion  de  bacilles 
qui  n'a  pas  eu  le  tempe  de  pmvoquer  des  ^dificatioDB  tuberculeuses  ou  qui 
disparait  peut  fitre  sans  determiner  de  Msions, 

II  r^Saulte  encore  de  ce  travail : 

1.  Que  rinfection  tubercitleuse  se  traduit  sur  les  mammiftres  ou  avee 
des  bacilles  de  mammif^re,  par  des  16sions  mierosoopiques  du  type  Viilemin 
ou  d*un  t}T>e  anormal  qui  sera  d^voiM  par  I'examen  histolo^que  de  tous  lea 
visc^reH  oO  les  alterations  ont  Thabitude  de  se  d^velopper. 

2*  Qu'elle  se  manifeste  aussi  par  des  lesions  du  type  Yersin  si^gant  dans 
le  foie  et  la  rate  que  rieu  ne  laisse  soup^onner  h  Fexanien  superficiel  de 
Torgane.    Ce  sont  l^  formes  dissimulaires  et  non  latentes. 

3.  Qu'elle  m  borne  parfois  produire  dans  la  rate,  les  ganglions,  Tap- 
parition  de  cellules  (^pith^lioJdes  ou  de  cellules  g^antes. 

4.  Que  dans  le-s  cas  2  et  3,  le  poumon  est  gi^ndralement  indemne. 

5.  Que  souvent,  dans  ces  formes  dissimul6es  oiX  eependant  le  microscope 
r^v^le  dee  alt<§rationB  histologiques,  on  voit  m  d^velopper  tardivement  des 
localisations  manifestes  sur  le  eyst^me  oss^articulaLres. 

6*  Qu*enfin,  il  faut  presque  renoncer  h  ne  trouver  la  trace  histologique 
lorsque  Tinfection  est  d^terminfe  par  un  petit  nombre  de  bacilles  attenu^ 
sur  des  sujets  de  grande  taille. 

On  objectera  peut  6tre  que  nous  avons  obser\^4  ces  exemples  de  tuber- 
cutose  dissimul^  k  la  suite  dHofections  exp^rimeutales  avec  des  bacilles 
ad  hoc,  et  que  les  conditions  qui  prudent  k  leur  developpement  n*existent 
peut  fitre  pas  dans  les  contaminations  naturelles. 

11  est  facile  de  r^pondre  k  cette  objection*  D'abord,  il  est  dit  plus  haut 
que  nous  avons  observe  des  cas  de  tuberculose  dissimvU^e  k  la  suite  de  ['in- 
oculation de  virus  emprunt^  directeraent  k  des  l^ons  tuberculeuses. 
Certains  malady  peuvent  dooc  ^mettie  des  bacilles  moins  virulents  qn'k 
i'ordinaire  siu-  des  sujets  de  la  m^me  esp^ce, 

Ensuite,  il  est  permi  de  pr4voir  qu^entre  leur  Amission  et  leur  penetra- 
tion dans  de  sujet  contaminable,  tels  bacilles  aurent  pu  subir  des  influences 
modificatrices  qui  lui  rapprocherent  plus  ou  moJJis  de  nos  variety  experi- 
men  tales- 

Et  encore,  que  le  hasard  de  contamination  influence  aussi  sur  la  dose  des 
agents  infectieux,  Enfln,  la  nature  ne  se  charge-t-elle  pas  de  nous  pre- 
parer elle-m^me  en  tuberculose?  Ne  trouve-1>-on  pas  sujets  de  T^p^ce 
bovine  ayaot  fort  bien  r6agi  k  ta  tuberculine  et  sur  lesquels  un  observateur 
prevenu  ne  rencontre  pas  la  moindre  lesion  macrosoopique? 

Done  nos  remarques  doivent  trouver  k  s'appliquer  dans  la  pratique, 
Aussi  disai-je  quelque^  mots,  en  terminant,  sur  leg  rapports  des  caract^res 
de  rinfection  tuberculeuse  avec  la  valeur  reveiatric^  de  la  tuberculine. 

La  tuberculine,  comme  agent  reveiateur,  a  H6  proclamd  ''defaillaate'* 
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lorsqu'etle  ae  d^nonce  pas  une  tuberculose  existante  ou  lorsqu'elle  d^noncc  une 
tuberculose  qui  parait  mat^nelleiiLent  InexiBtante. 

Nous  ignorona  encore  ^  Theure  actuelle  le  proc^sus  de  la  r^aotioti  tuber- 
cuiineuse,  II  serait  done  t4ni4raire  de  proclamer  rinlailibilit^  ou  de  pr^ 
tendre  foumir  une  explication  definitive  d^faUlancer  de  la  tuberculine. 
Cependant  la  pratique  d4montre  que  la  tuberculine  est  im  r^actif  r6v^lateur 
tr6s  d^licat  et  tr^  pr^cieux  lie  la  tuberculose. 

Le  nombre  des  erreurs  qu'on  lui  impute  diminuerent  avec  la  scrupuleuae 
observation  des  r^gle^?  qui  doivent  pr^^sider  h  mn  emploi  et  avec  les  mitm 
que  I 'on  mettra  k  rechercher  des  Ifeiona  tuberculeuses,  parfois  tr^a  limit^^ 
k  Tautopsie. 

II  n*y  a  paa  lieu  d'attaeher  un  gvm  int^rSt  avec  cas  oii  la  tuberculose  ne 
d^nonce  pas  une  tuberrulose  existaate,  car  dans  ces  eas,  les  Id'iions  sont  tr^s 
^tendues,  tr^s  amincles,  les  malades  pr^^ntent  ordinairement  des  signes 
cliniques,  811  s'a^t  de  tul^erculose  bovine,  le  sacrifice  d^un  malade  de  cette 
sorte  cauaera  ni  un  adrieux  doinmage,  ni  une  grande  deception, 

Mais,  d'apr^s  ce  qui  est  dit  plus  haut,  on  doit  s'attendre; 

L  A  trouver  des  reactions  posit ivea  cotncidant  avec  des  alt^rationa 
anatomiques  ddt^elables  seulement  au  microscope. 

2*  A  ne  paa  pouvoir  trouver  m^me  au  microscope  la  trace  anatomique  de 
la  tubercidose. 

Ces  eas  sont  assur^ment  rares,  lis  rentrent  parmi  ceux  oh  1 -infec- 
tion tuberculeuse  est  produite  par  une  petite  quantity  de  bacilies  faibles 
ou  par  des  bacilies  introduits  depuis  peu  de  temps  dans  Torganisme  et  qui 
n*en  pu  encore  y  provoquer  des  l^ions. 

Voilil  des  id^  k  r^pandre  dans  le  monde  medical  et  parmi  les  ^leveurs. 
Elles  nous  fait  apparaitre  la  tul>erculine  comme  un  excellent  r^v^lateur  de 
la  tuberculose  anatomiquement  ^tablie,  aussi  que  de  Tinfection  tuberculeuse 
sanB  l^ions. 


Anatomical    Characteristics    of    Tuberculous    Infections    and   Tlieif 
Relatioo  to  Tuberculin  Reactions.— (8,  Arloing.) 

Does  tuberculous  infection  always  manifest  itself  by  some  more  or  less 
evident  microscopical  lesion? 

The  lesions  which  accompany  tuberculous  infection  do  not  always 
present  tubercles  visible  to  the  naked  eye.  Owing  to  the  differences 
in  the  virulence  of  the  bacillus,  the  lesions  are  sometimes  extremely 
BHght,  and  visible  only  in  histological  sections.  Diminution  in  the  viru- 
lence may  bring  about  a  oertain  modification^  which  in  turn  causes 
profound  changes  in  the  reactions  of  the  organism.    Not  only  must 
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the  lesions  be  looked  for  with  the  microscope^  but  they  oo  longer  possess 
the  classical  histological  characteristics.  Finally,  there  are  some  cases 
in  which  the  bacilli  spread  in  the  organi^n  and  exhaust  themselves 
without  lea^-ing  any  trace  of  their  passage.  In  such  cases  tuberculous  in- 
fection shows  itself  only  by  the  presence  of  bacilli  in  the  tissues;  or  it  may 
be  revealed  by  experimental  methods  of  diagnosis,  especially  tuberculin 
and  the  serum- agglutination  test.  Whatever  may  be  the  histological  char- 
acter of  the  tuberculous  infection,  the  patient  will  at  some  time  react 
positively  to  these  expenmental  teats.  Hence  these  tests  reveal  the 
existence  of  bacillary  infection  rather  than  the  presence  of  appreciable 
tuberculous  lesions.  This  being  the  case,  it  is  to  be  expected  that 
a  disagreement,  often  more  apparent  than  real,  should  be  found  be- 
tween the  experimental  diagnosis  and  the  postr-raortem  nucroseopical 
diagnosis. 

The  number  of  these  diserepaQcies  will  be  diminished  by  seeking  out 
histological  changes,  and,  if  necessary,  the  bacilli  themselves,  at  the  autopsy. 
In  the  absence  of  both,  a  positive  reaction  to  tuberculin  should  neverthe- 
less be  regarded  as  proof  that  a  latent  infection  was  either  extending  in  the 
organism  or  in  process  of  recovery. 

During  life  the  same  significance  should  be  attributed  to  a  positive  re- 
action, and  in  most  cases  the  results  will  be  found  to  be  correct. 

The  above  facts  show  the  necessity  of  perfecting  prognosis,  as  well  aa 
of  methods  of  diagnosis,  in  order  to  forcteU  as  accurately  as  possible  the 
probable  future  of  a  tuberculous  infection. 


ETUDE  ANATOMIQUE  ET  PATH0G£NIQUE  DES  LESI- 
ONS NON  FOLLICULAIRES  DE  LA  TUBERCULOSE. 

Pab  Le  Dr.  LioN  Bernard, 


II  est  classique,  depuis  Laennec,  d'admettre  que  le  tubercule  est  Tex- 
pression  anatoraique  unique  de  la  tyberculose,  et  d'exigpr  qu'une  l&sioa 
(^ntienne  des  tubercules  pour  la  declarer  tubereuleuse, 

A  vrai  dire,  on  sdt  que  le  nodule  tuberculeux  pent  fttre  provoqu6  par 
d^autres  agents  que  le  bacille  de  Koch,  On  reconnalt  6galement  que  le 
tubercule  bacilaire  n'est  pas  tou jours  identique  k  lui-meme;  le  schema 
classique  du  follicule,  unit^  constituante  du  nodule  tuberculeux,  n-est  pas 
tou  jours  ^^a1^s^5:  la  cellule-g4ante  peut  manquer;  on  d^crit  aussi  des  tuljer- 
cules  erabryonnaires  formes  aeulement  de  leucocytes  agglom4r^s;  enfin  il 
existe  des  formations  exclusivement  ^pith^lioides. 

Toutes  ces  vari^t^s  sont  comprises  sous  la  m^me  appellation  de  tuber- 
cules^ ceux-ci  ^tant  conaid^r^s  comme  plus  ou  motns  tjrpiques, 

Mais  le  domaine  de  la  tuberculose  s'est  bien  §largi  dans  ces  demi^res 
ann^:  en  France,  principaleraent  sous  rirapubjon  des  d^couvert-es  et  des 
idfefl  de  M,  le  Professeur  Landouzy,  un  grand  nombre  d' affections  ont  4t€ 
rattach^es  k  la  tuberculose,  dont  la  veritable  nature  avail  ^chappS  h  noB 
pr6d6cesseurs  en  ridson  de  leurs  Bynipt6mes  et  de  leurs  l&ions  qui  s*4car- 
talent  du  cadre  accepts  des  sympt6mes  et  dea  l&ions  de  la  tuberculoae. 
On  a  pu  longtemps  discuter  la  l^gitimit^  de  cette  attribution;  aujourd'hui 
la  preuve  est  faite  que  le  bacille  dc  Koch  peut  determiner  des  alterations 
n'ayant  aucun  des  caract^res  du  tubercule. 

C*est  retude  de  ces  l4sion3  que  nous  voudrions  r^sumer  ici  n6gligeant  les 
faita  cliniques  connexes  de  ceux  que  nous  rapportons,  et  ne  consignant 
que  des  faits  anatomiques  demontr^, 

Le  bacille  de  Koch  est  capable  de  provoquer  dans  les  tissus  des  reactions 
identiques  a  celles  que  sollicitent  les  autrea  microbes;  voilil  la  notion  nou* 
vetle  que  nous  voulona  dtablir  sur  ces  exemplea  rigoureusement  observes. 
Ces  reactions  different  nec^ssairement  suivant  les  tissus  envahis- 

Les  tissus  conjonctifs  peuvent  r^agir  au  bacille  de  Koch  selon  diverses 
modalites.  Dans  le  tissu  conjonctif  diffus,  le  virus  tuberculeux,  agissant 
soft  d'une  mani^re  aigue,  soit  d'une  manldre  chronique,  provoque  soit 
rinfiltration  lympho-conjonctive,  soit  la  sclerose. 
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L'infiltratioD  lympho-e^njonctive  (infiltration  embryonnaire  des  anciens 
auteurs)  d'origine  bacillaire  a  ^t^  vue  dans  beaiic^up  d'organes;  nous 
Tavons  notfe,  dans  le  rein,  et  Vy  avons  reproduite  expericnentalement 
par  le  bacille  de  Koch. 

Gougerot  a  d^cel6  le  bacille  dans  des  infiltrats  lympboIJes  observfe 
dans  le  foie^  dans  la  langue  et  dans  divcrses  Idsions  cutanfes  rangte  sous 
le  nom  de  tuberculides  qui  ont  ^U  reproduites  pour  la  premidre  fois  exp^ri- 
mentalement  par  cet  auteur. 

Les  scleroses  bacillaires  visc6rales  sont  aujourd*hui  bieji  coimuea:  nous 
ne  voulons  pas  parler  ici  de  5cl6roses  d^velopp&s  k  partir  et  autour  de 
tubercules  fibreux;  nous  ne  comprenons  que  des  scleroses  puros,  d^pourv^ues 
absolument  de  tubercules.     Elles  ont  6i6  rencoutrfes  dans  divers  organes: 

Dans  le  foie,  les  cirrhoses  tuberculeuscs  san^  tubercules,  i  forme  h>Txsr- 
tropliique  ou  atrophique,  ne  peuvent  plus  fitre  contest^es;  ddcouvertes 
par  Hanot  et  Gilbert,  leur  nature  veritable  a  6i6  d^montrte  r^tsemment; 
Triboulet  (1903),  Jousset  (1903),  Philibert  et  Blondin  (1905),  Gougerot 
(1908),  ont  prouvd,  soit  par  la  constatation  directe  du  bacille  soit  par  Tinocu- 
lation  des  lesions,  que  derri^re  I'alcoolisme  se  cache  la  tuberculose  dans  un 
grand  nombre  de  cas  de  cirrhose  h^patique.  Exp^ri  men  tale  nient,  Hanot 
et  Gilbert  (1890  et  1892),  Pilhet  (1892)  Haushalter  (IS93),  Widal  et  Bezaagon 
(1894),  Claude  (1903),  Milian  (1907),  Gougerot  (1908),  ont  pu  obtenir  des 
scleroses  du  foie  avec  le  bacille  de  Koch. 

Pour  le  rein,  m^me  demonstration:  Jousset  a  ddceld  le  bacille  de  Koch 
par  rinoculation  dans  la  nephrite  interstiticUc  (1904);  nous-mfimc,  avec 
Salomon,  avons,  avec  le  bacille,  provoqu4  chess  le  cobaye  par  inoculatioa 
mtra  p4ritondale  une  nephrite  interatitielle  jeune, 

Des  scleroses  bacillaires  ont  4t^5  encore  mentionn^  dans  la  rate  par 
Jeanaeime  et  Weil,  che2  Thomme,  par  Salomon  et  Piris  qui  les  rSalisent  chez 
ranimal; — dans  les  surrfinales  par  L4on  Bernard  et  Bigart; — dans  la  thjToide 
par  Roger  et  Gamier; — dans  le  pancreas  par  Carnot,  qui  les  reproduit  ex- 
p^rimentalement  (1898). 

Le  tissu  conjonctif  s^reux  pr&ente,  au  bacille  de  Koch,  d*autres  r6actions: 
c'est  en  particulier  Fexsudation  serofibrineuse  qui  a  €t6  observee  sur  les 
diverses  s^reuses  de  T^conomie;  nous  ne  mentionnerous  ici  que  le^  cas  de 
eerites  sans  tubercules. 

On  salt  que,  k  la  suite  des  travaux  de  Landou^y,  la  nature  tul:>erculeuse 
de  la  pleur&ie  aigue  franche,  dite  autrefois  a  frigpre  a  6i6  definitivement 
aeoept^e^  ces  lesions  s'accompagncnt  sou  vent  de  tubercules,  mais  non  tou- 
jours:  la  lymphocytose  de  Texsudat  (Widal)  autant  que  la  presence  du 
badlle  sont  les  teraoins  de  leur  nature.  Au  niveau  du  p^ricarde,  du  p^toine, 
d^  meninges,  des  sjTioviales  articulmres,  des  exsudats  sero-fibrineux  sans 
tubercules  d'origine  bacDlaire  peuvent  ^galement  se  dfivelopper.    Sipeday 
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et  Tinel  ont  trouv4  le  bacille  dans  un  exsudat  m#ning4  sans  tubercules, 
Gougerot  dans  3  cas  analogues;  Oddo  et  Olmer  oat  recsonnu  un  cas  de  m^nin- 
gite  spinale  par  rinoculation;  Renaud,  Gougerot  et  J,  Teissier  ont  provo- 
qu6  avec  le  bacille  des  m^mngites  exp^rimentales  sans  tubercuiea.  L'inocu- 
lation  positive  de  liquides  articulaires  a  H6  obtenue  par  Dieulafoy  et  GriflFon, 
Poncet  et  Dor,  Milian,  Delbet  et  Cartier,  dans  des  cas  d'arthrites  d'aUure 
rhumatismale,  n'ayant  aucun  des  caract^Fes  des  tumeuis  blanches. 

La  membrane  interne  du  coeur  et  des  vaisseaux  est  ^galement  susceptible 
de  se  recou\Tir  d'exsudat  fibrineux  sous  raetion  du  bacille  de  Koch,  Dana 
des  endocanlites  secondaires,  ayant  gvolu^  ehez  dm  tuberculeux,  le  bacille 
de  Koch  a  6tA  d^cel^  par  Lion  (1892),  Londe  et  Petit  (1894),  Leyden  (1896), 
Etienne  (ISaS),  Cornil  et  Agiierre  {1899},  Ferrand  et  Rathcry  (1903),  I^rtat- 
Jacob  et  Sabareanu  (1904),  Oettinger  et  Braillon  (1904),  Barbier  (1906); 
Braillon  et  Jousset  ont  m^rae  d^montrf  la  pr&ence  du  bacille  de  Koch  dans 
des  cos  d'endocardite  primitive,  k  allure  rhumatiBmale,  i  lesions  pureinent 
fibrineuses  (1903),  Enfin,  j'ai  moi-mfime  pu  reproduire  avec  Salomon  une 
eemblable  endocardite  k  vegetations  Qbrineuses  bacOlif^res  par  I'inoculation 
du  bacille  de  Koch  dans  le  coeur  ou  les  art^res  de  ohiens  ou  de  lapins  sans 
traumatisme  vahiilaire  (1905). 

Nou3  avona  obtenu  de  pareill^  lesions  pour  I'aorte*  Pour  les  veines, 
Lesn^  et  Ravaut  ont  eu  1^  memes  r^sultats  (1900). 

Ces  auteura  ont  pu,  apres  Chantemesae  et  Widal,  Vaqueis,  Sabrazte  et 
Mongour,  d^ccler  le  bacille  dans  dea  phl^bites  thrombosantes  chez  des 
tuberculeux. 

Le  tissu  acienolde  pr&ente  ^galement,  sous  Tiniluence  du  bacille,  des 
rtetitions  banales,  qui  abouti^ent  k  des  l&ions  ddpourvues  de  tubercules; 
e*est  rh3'perpl:isie  IjTnphoide  simple,  qui  a  4t^  constat^e  dans  les  ganglions, 
(Berger  et  Bezangon,  Sabraz^  et  DucUon),  dans  I'amygdale  (Dieulafoy). 

Les  cellules  nobles  des  parenchymes  t^agissent  ^gaJement  au  bacille; 
en  particulier,  les  cellules  epitheiiaJes  peuvent  soit  §tre  frapptes  de  d^g^n^res- 
cence,  soit  au  contraire  entrer  en  suractivit4, 

Toutes  les  vari^tfe  de  d^g^n^n^cences  cellul aires  ont  €i6  njncontrees, 
dans  les  organes,  au  cours  de  la  tuberculose;  dans  les  glandes:  tunii^f action 
trouble,  degen^rescence  grai^eusa,  necrose  de  coagulation,  d^g^n^r^cence 
pigmentaire  des  cellules;  dans  les  organes  de  revStement:  deg^n^resoenoe 
muqueu^,  degendr^cenee  comfe;— aux  cellules  nerveuseer  d^geBdresoemoe 
eoUoide  et  degen^rescence  aqueuse  vacuolaire;— aux  vaisseaux:  ddg&i6r- 
eseence  hyaline  et  amyloide. 

l^s  exemples  de  d<5g6nerescencee  oellulaires,  not^es  sur  les  organes  de 
tuberculeux,  ne  se  coraptent  plus. 

Elles  ont  pu  6tre  reproduites  exp6rimeiita!ement  pour  la  plupart:  rappe- 
Ions  1^  experience  de  Bouchard  et  Chanin,  obtenaot  sur  le  lapiu  la  ddgSn- 
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4rescence  amyloTde;  cellea  de  P4ron,  determinant  la  st^atose  du  foie,  con- 
finnfe  par  Gougerot ;  celles  de  h6on  Bernard  et  Salomon^  errant  d^  nephrites 
tuberculeuses,  avec  deg4n4rescence  des  cellules  tubulaires;  corr^lativement 
Jousset  a  d6cel(^  par  rinoculation  le  bacille  dans  des  nephrites  6pith41jales. 

Au  contraire,  les  cas  oil  uDe  suractbite  cellulaire  loeaIis6e  a  pu  6tre 
impute  k  la  tuberculoae  sont  encore  rares  et  d 'interpret atioo  discutable. 
On  a  citi  des  faits  d'h<^patite  nodulaire  et  de  transformation  ad^nomateuse 
due  k  la  tuberculose  (Sabourin,  Hanot  et  Gilbert,  ChaufTard);  des  ad&omea 
ont  ^t4  obtenua  exp^rimentaleraent  par  Claude,  puis  par  Gougerot. 

L*imtation  cellulaire,  preivoqu^  par  le  bacille  peut  aller  plus  loin  et 
aboutir  k  des  processus  n^oplasiques:  parmi  les  tumeurs  oonjonctives  rap- 
porties  au  bacille  de  Koch,  je  citerai  seulenieot  un  cas  de  fibrome  de  Landouzy 
et  Laederich,  et  un  lymphadenome  cutan4  de  Gougerot,  oCi  le  bacUle  de  Koch 
flit  color^.  Le  rdle  de  la  tuberculose  dans  la  gen^  des  tumeurs  IjTiipho- 
mateiia^  est  aujourd'hui  partout  accepts.  On  a  ^galement  signals  des 
tumeurs  ^pith^liales  d'origine  tuberculeuse  (^I^n^trier,  Marfan,  Claude, 
Danlos,  etc.);  mais  le  plus  souvent  le  r61e  du  bacille  est  discutable,  et  il 
s*agit  d'association  de  tubercule  et  de  cancer,  celui-ci  se  d^veloppaot  secon- 
dairement  sur  des  tubercules. 

Enfin,  il  eat  une  forme  de  bacillose  qui  comporte,  aasoci^es,  plusieurs  de 
cea  l&ioQs,  c'est  la  typhobacillose,  d^crite  en  1882  par  Landouzy.  On  salt 
qu'4  rautopaie  des  sujets  qui  meurent  dans  la  phase  aigue  de  cette  maladies 
on  trouve  la  congestion  des  organes,  dea  alterations  d^g6n^ratives  eellulaires^ 
des  infiltrats  leucocytiques  locaJisfe  principalement  autour  des  capillaires, 
Ifeions  semblables  k  celles  des  septic^mies;  elles  sont  ordinairement  d^pour- 
vues  de  foUicuJes;  quelquefois  seulement  de  rares  granulations  s'y  surajout^ 
ent.  La  typhobacillose,  comparable  k  la  forme  de  bacillose  expfirimentale 
connue  sous  le  nom  de  type  Yersin,  k  itA  reproduite  e,xp6rimentalement 
dana  s^  di verses  vari^tfe  par  Gougerot  (1908). 

Aim!  done  voil^  bien  des  categories  de  l^ions  n'ayant  aucun  rapport 
avec  le  tubercule,  que  peut  provoquer  le  bacille  de  Koch:  infiltrats  embryon- 
naires  et  Bcl^roeea,  exeudats  fibrineux  et  dfig^n^rescences  cellulaires,  hyper- 
plaaies  et  n^oplasi^,  tous  les  processus  histo-pathologiques,  le  bacille  de 
Koch  peut  Icfl  r^ahser,  iud^pendamment  de  toute  formation  de  follicule. 
Comme  c'^t  1^  une  notion  nouvelle  en  phtmiologie,  nous  pensona  qu'il  y  a 
int^rfit  k  grouper  tous  ces  processus  dans  une  m§me  famille;  et  nous  avons 
propose  de  les  nommer  d'un  terme  simptement  anatomique,  lesions  non 
folliculaires,  par  opposition  au  follicule.  Ces  alterations  ont  parfois  6ti 
deeignto  autrement,  les  mots  ''toxiniques"  ou  *Unflammatoires"  ont  4t§ 
employ6s:  Le  premier  implique  une  notion  pathog4mque  qui^  nous  allons 
le  dire,  s'est  trouvfe  d^mentie  par  1^  faita.  Le  second  (Poncet)  a  le  tort  de 
lejeter  les  l^ons  folliculaires  du  cadre  g^n^ral  des  processus  inflammatoires^ 
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oe  qui  est  une  eireur  de  doctrine.    On  s'est  aussi  servi  du  terme  de  lesion 

.  atypique,  mais  le  mot  atj^jique  a  ^t^  ^galement  employ^  pour  d^igner  des 
I  formes  cliniques  de  tuberculoses  et  il  faut  bten  savoir  qu'U  n'y  a  pas  u^ces- 
Usdrement  superposition  entre  Tatypie  clinique  et  Tatypie  anatomique; 
le  mot  '*at>7)ique"  implique  Texistence  d'un  type;  or  ce  type  apparatt 
variable  auivant  la  conception  rdgnante  k  oe  sujet.  Notre  conception  actu- 
elle  nous  ^loigne  de  Tid^  d'un  type  unique,  exelusif,  mais  bieii  plutdt 
elle  nous  conduit  k  consid^Srcr  que  la  tuberculose  est  susceptible  de  deter- 
miner des  types  Ifeionnels  multiples,  dont  les  una  ressortissent  A  la  l&ion 
foUiculatre,  les  autres  sont  les  lesions  non  foUiculaires.  La  qu^tiou  qui  se 
pose  est  de  connaitre  le  d^terminisrae  de  cea  diverses  lesions,  et  les  rapports 
qui  les  unissent. 

Nous  serons  brefs  sur  eette  question  de  pathog^me^  que  nous  avons 
d^velopp^e  ailleurs.*  Pendant  longteinps,  les  alterations  que  nous  avons  en 
vue  furent  consider&s  comme  des  complications  de  la  tuberculose,  et  attri- 
butes k  des  infections  secondaires;  cette  doctrine  n'est  plus  accept^e  au- 
jourd'hui;  et  le  r61e  de  Tinfection  secondaire  au  cours  de  la  tuberculose  ap- 
parit  singulidrement  r^duit  d*apr6s  les  derniers  travaux, 

L' opinion  gen^rale  qui  domine  actuelleraent  est  que  les  lesions  non  foUi- 
culaires sont  dues  aux  toxines  tuber culeuses:  on  oppose  le  follieule  tubercu- 
leuXj  lesion  d*origine  badllaire,  aux  lesions  non  folliculaires,  d'origine  toxique, 

Aussi  consid^re-t-on  le  premier  comme  specifique,  les  secondes  comme 
banales,  semblables  aux  lesions  toxiniques  des  autres  infections.  Nous 
pensons  avoir  montre  dans  differents  travaux  que  cette  conception  repose 
sur  des  faits  mal  observes:  les  poisons  diffusibles  du  bacille  ou  tuberculinea 
etudiees  experimentalement,  ne  provoquent  que  des  lesions  miniraea,  in- 
constantes,  nullement  comparablea  aux  lesions  non  folliculatres  reveieea  par 
I'anatomie  pathologique  humaine.  En  outre  la  iubercuHne  d^  laboratoires 
ne  peut  fitre  assiniilte  aux  poisons  naturels  du  bacille  de  Koch  vivant  dans 
reconomie  (Arloing  et  Bancel);  en  v4rite,  Texperimentation  ne  nous  a  rien 
appris  sur  Tintoxication  tuberculeuse  gen^rale  de  l^organisme. 

Au  contraire,  la  plupart  des  lesions  non  foUiculaires  ont  pu  6tre  repro- 
duites  avec  le  bacille  de  Koch,  nous  T  avons  vu. 

L'experience  a  prouve  que  le  virus  lui-m4me,  par  son  action  propre,  est 
capable  de  determiner  toutes  ces  alterations  d' infiltrations,  de  sclerose,  d'ex- 
sudation,  de  degenereseenc^s  cellulairea,  sans  aucune  formation  folliculaire. 
Aussi  la  tendance  actuelle,  depuis  nos  recherches  et  celles  de  Jousset,  est-elle 
de  considerer  que  le  bacille  de  Koch  lui-m^me  eommande  la  gen^se  de  toutes 
lea  lesions  de  la  tuberculose,  aussi  bien  les  lesions  foUiculaires  que  tes  lesions 
non  foUiculaires, 

*  Leon  Benmrd  et  Gougerot :  "Puthog^oie  des  l^iona  non  foUiculairea  de  la  tuber* 
culoee/'  BuUetin  M^ical,  3  jutiiet,  190$. 
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Cette  action,  on  salt  aujourd^hui  comment  elk  s'exerce:  Auclair  a  d§- 
montr^  que  le  bacille  contient  dan^  son  corps  des  substances  toxiques 
(^th^To-bacilline  et  chloroformo-bacilline)  qui  ne  ae  diffueeat  pas  et  locale- 
ment  provoquent  la  fonnation  des  tubercules;  dans  nos  recherches  avec 
Salomen  sur  le  rein^  nous  avons  vu  que  ees  m^mes  substances  sont  suscepti- 
bles  de  determiner  ^galement  des  l&ions  non  foliiculaires*  Done  toutes  les 
l&ions,  caua^es  par  le  bacille  de  Koeh,  sont  sous  la  dependance  de  ses  poisona 
locaux^  et  ces  l^ions  impliquent  la  prfeence  mftme  du  bacille  1^  oil  elles 
e^dstent. 

Si  le  m^me  d^terminisme  pathog^nique  commande  toutes  c^  alterations, 
aussi  bien  n*y  a-tril  pas  de  difference  essentielle  entre  elles;  on  trouve  les 
unes  et  les  autres  c6te  k  e6te  sur  un  m^me  organisme,  sur  un  mdme  organe; 
dans  les  experiences  que  nous  avons  faites  avec  Salomon  sur  les  reins,  nous 
avons  vu  que  tous  les  intermedimres  s'observent  entre  les  follicules  les  plus 
typiques,  et  rinfiltration  embryonnalre  diffuse  la  pins  banale;  sur  un  m^me 
rein,  nous  avons  note  tous  les  faits  de  passage  entre  Tinfiltration  lympho- 
conjonctive  en  nappe  et  les  nodules  l3miphoc}i.iques,  entre  ceux-ci  et  les 
follicules  caracteristiqnes;  et  nous  y  avons  rencontre,  voisine  de  cea  lesions 
interstitielles,  la  degenerescence  des  epitheliums  tubulaires. 

Comment  alors  reconnattre  la  limite  entre  leg  lesions  non  folliculaires  et 
les  autres,  dont  les  tj^jes  extremes  paraissent  si  tranches? 

Ce  qui  caracterise  le  tubercute.  c'est  la  caseification;  oelle-ci  a  son  premier 
degre  dans  la  degenerescence  vitreuse,  qui  atteint  les  cellules  epitheiioides. 
C'est  done  en  definitive  la  cellule  epitheiioide,  qui  constitue  la  signature  de 
tonte  formation  folliculaire;  les  travaux  les  plus  recent^  out  d^ailleurs 
demontre  que,  dans  les  parenchymea  envahis  par  le  bacille  le  processus 
epitheiioide  frappe  aussi  bien  les  cellules  nobles  de  ces  parenchjrmes  que  lea 
cellules  lympho-conjonctives  mobilises. 

I^es  processus  lesionnels  dAs  au  bacille  de  Koch,  agissant  par  sea  poisons 
locaux,  peuvent  se  comprendre  de  la  mani^re  suivante,  leurs  varietes  ana^ 
tomiques  repondant  k  des  actions  inegales  du  bacille;  Au  plus  haut  degre  de 
puissance,  les  bacilles  provoquent  par  leurs  secretions  toxiqnes  la  mort  des 
tissues  et  une  reaction  leucocytaire  diffuse:  type  de  lesion  non  folliculaire, 
que  Ton  observe  dans  eertaines  alterations  aigues,  masaives,  corame  dans  les 
menin^tes  diffuses  aigues,  dans  les  granulies,  etc. 

A  un  degre  d'intensite  moyenne^  Factivit^  toxique  des  bacilles  provoque 
une  reaction  de  defense  lympho-conjonctive  et  la  d^generescence  speciale  qui 
se  manifeste  par  repitheiioidisation^  laquelle  frappe  lea  cellules  nobles  aussi 
bien  que  les  cellules  lympho-conjonctives  de  reaction;  ainsi  se  forment,  par 
Tagregat  de  ces  divers  elements,  des  follicules  plus  on  moins  tj'piques.  Ehfin, 
k  son  degre  le  plus  faible,  Faction  toxique  spdciale  du  bacille  est  insuffisante 
k  provoqner  la  degenerescence  vitreuse  du  processus  epitbllioide;  il  provoque 
alora  des  reactions  semblables  k  eelles  des  autres  microbes:   infiltrations 
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lympho-conjoDCtive,  nodulaire  ou  diffuse,  qui  pent  se  r^sorber  on  s'orgatiiaer 
en  tissu  de  scMrose ;  reaction  fibriiieuse  des  si^reuses,  etc. 

Cette  in^galit^  d'actioa  du  bacille  ne  semble  gu^re  explicable  par  uue 
difference  de  virulence,  ni  par  une  quality  propre  k  «^lui-ci,  pubque  ces 
diff^rentes  Msions  peuvent  coedater  e6te  k  e6te;  la  m§me  raison  paralt 
devoir  r^duire  Tinfluence  du  terrain  pour  interpreter  la  difference  des  l&sioDB. 

Avec  Gougerot,  il  nous  a  semble  que  c*est  le  mode  de  disposition  des 
bactlles  dans  lea  tissus  envaliis  qui  commande  la  nature  de  la  lesion:  pour  une 
virulence  donnee,  ils  determinent  tel  ou  tel  des  trois  type^  gen6raux  que  nous 
venona  de  voir  suivant  qu*ils  sont  reunia  en  plus  ou  moins  grand  nombre. 
Nous  avons  constate  qu'ib  sont  aggtomeres  en  gros  amas  dans  les  lesions 
degen^ratives  massives;  en  petits  amas  dang  leg  fotlicules;  qu'ils  sont  rares, 
epars,  vegjetant  k  V6iBi  d*umtes  isol^,  dans  les  lesions  simples  de  reaction 
interstitielle. 

En  resume,  les  differentes  lesions  de  la  tuberculose  representent  les  di- 
verses  modalites  reactionnelles  ties  tissus  au  bacille  de  Koch,  dont  Tactioii 
s'exerce  localement  par  les  poisons  speeiaux  qu*il  c-ontient. 

Les  lesions  non  folliculaircs  et  foUiculaires  ferment  une  longue  serie  in- 
interrompue  de  reactions  subordonneea  k  Tintensite  de  cette  action  to:?ique: 
les  reactions  non  folliculaires  sont  aux  deux  extremites  de  cette  serie;  les 
reactions  folliculaires  sont  au  milieu. 

Mais  aucune.de  ces  lesions  n^est  sp4ciffque:  lea  follicules  peuvent  Stre 
provoques  par  d'autres  agents;  les  lesions  non  folliculaires  sont  celles  de  tous 
les  microbes*  Seule  la  cause  des  l&ions  est  specifique  de  la  tuberculosa,  c'est 
le  bacille  de  Koch< 


voui— 11 


DU  PROCESSUS  PNEUMONIQUE  DANS  LA  TUBERCU- 
LOSE  PULMONAIRE, 

Pah  le  Professbub  RAYMO^fI>  Tripieh, 


Nous  eroyons  avoir  d^montM  que  toutes  lee  formatiooB  tubereuleuaes 
dans  les  poumong^  comme  dans  les  autres  organeSi  consistent  dans  im  pro 
cessus  inilammatoire  qui  doit  #tre  consid^r^  comme  une  exag^ratiou  et  une 
deviation  des  productions  nonnales  de  Torgane  affect^.*  Nous  avons  ausa 
insist^  sur  ce  fait  que  la  necrose  cas^nse,  comme  tout  autre  necrose,  procMe 
toujours  d'oblit^rations  vasculaires  qui  s'accompagnent  forcdment  d'une 
augmentation  ojmpensatrice  de  vaacularisation  dans  les  parties  p4riph6rique8 
dont  les  vmsseaux,  resits  perm^ablesj  sont  en  connexion  avec  ceux  qui  out 
^t^  oblit^r^,  et  d*oii  r6sultent  des  scleroses  susceptibles  d'aboutir  k  la  limita- 
tion et  mime  k  la  cicatrisation  des  tubercules  lorsqu'ils  sont  de  petit  volume, 
Maia  dans  le  poumon  devenu  tuberculeux,  on  constate  en  outre  des  mani- 
festations inflammatoires  diverses,  probablement  encore  sous  rinfluence  des  ' 
bacilles  de  Koch  et  de  leurs  toxines,  et,  suivant  quelques  auteurs,  peut4tre 
avec  Tadjonction  de  I'action  d'autres  micro-organismes. 

C'est  d'abord  un  processus  diffus  sous  la  forme  d'engouement  d*intensit4 
variable  et  mirtout  aecus^  au  voisiuage  des  lesions  tuberculeoseSp  prfe  dea 
vaisseaux  et  des  bronches,  Ce  sont  aussi  des  productions  broncho-pneu- 
moniques  et  dea  noyaux  de  pneumonie  lobulaire,  pariois  agglomirfe  an  point 
de  produire  des  amas  psuedo-lobaires.  Plus  rarement  il  s'agit  d'une  pneu- 
monie lobaire, 

I^orsque  ces  l^ions  surviennent  k  la  p^riode  ultime  de  la  phtbie  pul- 
monaire,  elles  entrainent  ordinairement  la  mort  du  malade*  N^anmoina 
ces  productions  pneumoniques  ne  se  pr^sentent  jamais  sons  la  forme  d'une 
hiSpatisation  grise,  c'est  toujours  de  rh^patisation  rouge  que  I'on  ob8er\'e 
avec  plus  ou  moins  d'engonement,  seulement  parfois  avec  des  exsudata 
e^reux  exagi^rfo,  comme  nous  l*avons  indiqud.  Et  c'est  pourquoi  lorsque  ces 
Ifeions  se  prodnisant  dans  le  coura  de  la  tuberculose  chronique,  le  plus  sou- 
vent  sous  la  forme  lobulmre,  ell^  se  transforment  en  pneumonie  hyperpla^ 

*  R.  Tripier:  Congr^  de  Berlin,  1890,  et  treit^  d'anatomie  pathologique  f^n^raie^ 
Paris,  1904, 
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sique  sous  Taspect  dramas  indurfe,  rougedtres^  ardoiste  ou  noirAtreSj  suivant 
leur  anciennet4» 

Nous  avons  d^crit  les  l&ions  de  pneumonie  hyperplasique  dans  notre 
Traits  d'anatomie  pathologique,  en  imistant  sur  le  fait  d©  leur  production  k 
la  suite  d'une  h^patisation  rouge  prolongfie,  c^est-^iiB  avec  persistance  de 
la  drculation  sanguine  dans  les  parties  affect^es,  et  m§me  avec  une  augmen- 
tation de  vasculariBation  sous  ^influence  d*uji  coeur  plus  ou  moins  hyper- 
trophic. Or,  dans  la  phtisie  pulmonaire  le  coeur  est  souvent  diminu4  de 
volume  et  de  poids  ou  bien  U  est  de  poids  h  peu  pr^  normal,  seuleraent  avec 
une  augmentation  de  volume  du  cceur  droit,  et  les  malades  eont  dans  des 
conditiom  particuli^rea  de  debilitation.  Cependant  c'est  chez  eux  qu'on 
rencontre  le  plus  fr^uemment  c^  lesions  de  pneumonie  hyperpiasiqiie;  ce 
qui  semble  tout  d*abord  en  contradiction  avec  les  circonstances  indiqudes  par 
nous  comme  favorables  k  leur  production,  Mais  lorsqu*on  veut  bien  se 
rendre  compte  dans  quelles  conditiom  la  circulation  s'accomplit  dans  les 
poumons  affects  de  tuberculose  chronique,  on  arrive  parfaitement  k  ex- 
pliquer  de  la  m^me  mani^re  la  transformation  h3fperplasique  des  exsudate. 

C'est  que,  sauf  dans  les  points  oh  il  existe  de  la  necrose  cas^euse,  il  y  a 
partout  une  acti\it4  plus  grande  de  la  circulation.  L^h4patisation  rouge  qui 
a  pu  se  produire  persiste  avec  peu  de  tendance  k  la  resolution,  en  raison  de 
la  presistance  des  agents  infectieux  et  d'un  fitat  febrile.  II  en  rdsulte  la 
continuation  des  phCnom^nes  productifs  jusqu'lt  Tedification  de  la  pneumonie 
hyperplasique  sur  divers  points,  tandis  que  sur  d*autres  qui  sont  rest^s  seule- 
ment  engpu^  les  elements  exsud^s  subissent  la  degenCrescence  graisseuse. 

Et  si  rhCpatisation  grise  ne  se  remarque  jamais,  c*eat  que  pr^cis^ment  la 
circulation  ne  fdt  d^faut  qu'au  niveau  des  points  pr^cCdenunent  d^truits, 
cafiCifies  ou  en  voie  de  cas^ification,  Partout  ailleurs  la  circulation  est 
augment^e  par  compensation  et  d'autant  plus  que  les  productions  tuber- 
culeuses  occupent  une  plus  grande  Ctendue  depuis  im  temps  plus  long,  avec 
la  conserv^ation  d'une  certaine  Cnergie  du  cceur.  C'est  pourquoi  les  autres 
manifestations  inflammatoires  du  poumon  donnent  lieu,  soit  k  une  sclerose 
diffuse  lorsqu'elles  sont  l^g^res  et  diss^minees,  soit  k  de  la  pneumonie  hyper- 
plosique  lorsqu'elles  sont  localise  avec  plus  d'intensitC  k  des  groupes  de 
lobules,  jusqu'^  la  formation  dramas  scMreux  plus  ou  moins  Ctendus,  finis- 
sant  par  prendre  Taspect  fibroide  intrathoracique.  Et  il  s'agit  on  somme, 
pour  touts  les  lesions  pneumoniqucs  aboutissant  k  une  sclerose^  des  ph^no- 
minee  de  cicatrisation  dont  le  m6canisme  de  production  resdort  des  con- 
siderations pr^c^cntes* 


The  Pneumonic  Process  in  Pulmonary  TuTierculosis. — (Tripieb,) 

In  the  lungs  the  morbid  process  in  every  kind  of  tubert^ulous  formation 
is  pneumonie,   and   we   observe   the  simultaneous   tendency   to   diffuse 
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bronchopneumonic  and  lobular,  sometimes  pseudolobar,  and  exception- 
ally lobar  infismmations,  which,  if  the  (X)ndition  becomes  chronic,  result 
in  h3rperplastic  and  sclerotic  changes. 

If  these  productive  phenomena,  which  necessitate  an  increase  of  the 
cirGulaiioo,  are  frequently  seen  in  pulmonary  tuberculosis  in  spite  of  the 
debilitated  state  of  the  organism,  it  is  because  the  caseous  necrotic  lesions 
which  arc  produced  by  the  obliteration  of  ntimeFous  blood-vessels  are 
necessarily  accompanied  by  compensatory  vascular  dilatation  in  other 
portions*  Hence  the  diffuse  pneumonic  process  is  followed  by  diffuse 
sclerosis,  and  if  hepatization  takes  place,  it  is  never  gray,  but  red,  so  that 
its  persistence  produces  hyperplastic  pneumonia  and  the  fibroid  changes 
which  may  be  r^arded  as  cicatricial* 


El  Proceso  NeumfiMco  en  la  Tuberculosis  Pulmonar.— (Tripier.) 

En  loa  pulmones,  el  proceso  m6rbido  en  todoa  los  casos  de  tuberculosis, 
es  de  cardcter  neum6nico,  y  ee  observa  una  tendcncia  simultanea  d  una 
inflamaci6n  difundida  de  los  bronquios  y  los  l6biilos  del  pulm6n,  algunas 
veces  csta  es  seudo-lobular  y  en  casos  exepcionales  la  inflamaci6n  es  lobular; 
si  la  condici6n  toraa  un  curso  cr6mco,  esto  da  lugar  a  cambios  hiperpldsticos 
y  e3cler6ticos. 

Si  estos  fen6meno3  productivos,  que  nec^itan  un  aumento  de  circula- 
ci6n,  son  frecuentemente  observados  en  la  tuberculosis  pulmonar,  d  pesar 
del  estado  debilitado  del  organismo,  son  debido  al  becho  de  que  las  lesiones 
necr6ticas  caseoaas,  producidaa  por  la  obliteraci6n  de  niimerosos  vasos 
sanguineos,  van  necesariamente  acompaiiadas  de  una  dilataci6n  vascular 
en  otra  parte  del  cuerpo.  For  lo  tanto  el  proceso  neum6mco  difundido  es 
seguido  de  una  esclerosis  difundida,  y  si  una  hepatizacidn  llega  a  forraarse, 
feta  nunca  es  gris  ano  roja,  per  lo  tanto  m  ^sta  es  peraistente,  llega  a  producir 
cambios  hiperpl^ticos  y  fibrosos  que  pueden  maa  biea  ser  considerados 
como  cicatricialea 
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Id  iOOO  cases,  evidence  of  tuberculosis,  past  or  present,  existed  in  417^ 
or  41.7  per  cent.  This  probably  represents  a  little  less  than  the  urban 
average  for  a  Canadian  city:  it  is  considerably  lower  than  many  percentages 
that  have  been  given  for  European  cities,  but  it  is  based  on  exactly  sdmilar 
findings,  bo  that  it  is  directly  comparable  with  these  figures.  Sources  of 
error  exist  in  our  series,  but  we  think  they  all  tend  to  minimise  the  real 
figures;  for  examplej  there  are  undoubtedly  small  foci  in  glands  or  elsewhere 
that  passunnoticedj  and  there  are  many  cases  of  puckering  and  fibrosis  of  the 
apex  of  the  lungs  which  are  probably  tuberculousj  but  which  we  have  mn- 
sidered  as  unproved,  and  have,  therefore,  not  included 

The  417  cases  faU  into  natural  groups,  which  we  shall  discuss  separately; 
certain  general  conclusions  we  shall  make  the  subject  of  further  reference. 

Our  groups  are  as  follows; 

L  Healed — ^151  cases:  these  are  cases  where  the  lesion  exhibits  calci- 
fication and  fibrosis,  with  no  caseous  material  or  other  evidence  of  latent 
or  active  disease, 

2.  Latent— 93  cases:  these  show  caseation,  are  apparently  quiescent, 
and  are  localized. 

3.  Early  Active — ^22  cases:  in  these  there  is  evidence  of  the  disease 
becoming  active  from  a  latent  site,  but  its  progress  at  the  time  of  death  was 
inconsiderable. 

4.  Generalis^ed — 43  cases:  this  type  is  seen  oftenest  in  the  young, 
and  includes  those  cases  which  show  a  diffuse  infection  of  many  organs.  It 
includes  cerebral  and  meningeal  tuterculosis. 

5.  PuLMONARV^SS  cases:  in  these  the  disease  is  mainly  of  the  lungs, 
although  it  may  terminally  be  in  many  other  organs, 

6.  Tuberculosis  of  Bones — ^13  cases,  in  which  the  disease  has  primarily 
been  in  the  bonas  or  joints,  whatever  be  the  final  dissemination  of  it. 

7.  Genh^o-Urinary  Tuberculosis — 10  cases:  although  the  disease  is 
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ni&njfest  elsewhere,  the  gemtourinaTy  system  shows  the  most  ^Taneedj 

and  mast  important  l^ons. 

1.  Obsolete  or  Healed  Tuberculosis  (151  Cas^}. 
It  has  been  considered  that  calcification  in  a  situatioo  that  may 
ably  be  a  likely  site  for  tuberculosis,  repn^ents  a  healed  lesion,  proYideii| 
that  no  obvious  evidence  exists  to  indicate  a  simpler  origin  of  the 
If  any  eaaeation  existed  in  a  nodule,  as  well  as  calcification,  the  lesion 
not  counted  as  healed,  but  as  latent;  in  the  lung,  no  note  was  taken  of  simple 
puckering  of  an  apex  or  of  both  apices,  even  though  there  was  fibrosis  of 
aome  slight  depth;  yet  a  fibroid  nodule  of  sufiicient  size  (say,  1  cm.  diameter) 
in  the  Jung  tissue  was  considered  as  healed  tuberculosis.  It  need  acarody  i 
be  mentioned  that  tt  is  often  a  difficult  matter  to  say  whether  a  nodule  in  a 
thickened  pleura  be  pleural  or  pulmonary  in  origin,  and  in  these  cases  the 
r  Dpinkm  of  the  dissector  must  be  followed. 

In  !000  autopsies  healed  tuberculosis,  without  progressive  tuberculosis 
elsewhere,  was  found  151  times — 7S  in  males,  73  in  females.    The  averagie 
ige  of  the  subjects  was  46,2  years,  though,  naturally,  no  idea  can  be  formed  i 
of  the  age  at  which  the  lesion  had  become  healed.     It  is  worthy  of  note  that 
I  AS  many  as  4  healed  lesions  existed  in  3  cases,  3  healed  lesions  in  14,  and  2 1 
in  26  cas^. 

LuHOs, — ^The  most  frequent  site  was  the  lung,  it  being  involved  in  100 

The  left  was  found  the  site  of  lesion  m  65,  the  right  in  62,     In  72 

[  the  hmg  alone  was  involved.    The  upper  lolses  were  affected  by  far  the 

' fHOfft  frequently,  and  in  the  following  number  of  cases:  upper  left,  56;  upper 

right,  48;   lower  left,  8;   lower  right,  8;  middle  right,  5.     When  only  one 

DQ  was  found,  it  was  in  the  left  apex  in  37,  in  the  right  in  28;  simultaneous 

[lesson  of  both  apices  was  found  in  16.     It  will  be  noted  that  in  this  seri^ 

I  the  left  lung  predominates  in  frequency,  contrary  to  the  general  belief. 

Ltmph-nodoles* — ^The  thoracic  glands  were  involved  in  45  cases^  the 

majority  of  which  occur,  it  must  be  said,  in  the  later  cases,  when  more 

attention  was  pmd  to  this  point  than  in  the  earlier  years.    The  group  mositly 

involved  was  that  at  the  lung  root  (peribronchial),  38  times.    The  m^s 

below  the  bifurcation  of  the  trachea  was  involved  9  times;  it  was  this  group 

especially  which  escaped  notice  in  the  earlier  years.    Where  only  a  single  site 

I  was  found,  it  was  23  times  in  the  lung-root  group.    The  abdominal  groups 

of  lymph-nodes  were  found  to  be  the  seat  in  12  cases,  the  mesenteric  groups 

giving  8  of  these. 

SrrEs  OF  Single  oh  Multiple  Lesions. — Lung,  72;  peribronchial  nodes, 

23j   lung  and  peribronchial  nodes,  10;    pleura,  7;   peritracheal  nodes,  3; 

with  peritracheal,  2;  with  peribronchial  and  mesenteric,  2;  with  liver,  2; 

I  with  spleen,  1;   with  pleura  and  peritoneum,  1;   with  retroperitoneal,  I; 
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with  peribronchial,  peritracheal,  and  periportal  nodeSi  1;  with  spleen  and 
livefi  1 ;  with  mesenteric  nodea,  1 ;  with  peribronchial  and  periportal  nodefi, 
1;  with  pleura,  1;  with  pleura  and  mesenteric  nodes,  L 

Peritoneum,  2j  periportal  nodes,  1;  adrenal,  1;  peribronchial  nodes 
and  liver,  I;  peribronchial  and  peritracheal  nodes,  1;  peritracheal  nodes 
and  pleura,  !• 

2*  Obsolescent  oh  Latent  Tdbeeculosis  (93  Cases). 

The^  cases  show  caseous  or  calcareocaseous  foci,  without  evidence  of 
active  spread  of  the  disease  from  them.  Fifty-nine  cases  were  males,  34 
females,  and  the  average  age  was  3S  J  years.  The  lungs  were  involved  in 
72,  the  thoracic  nodes  in  35,  the  abdominal  nodes  in  6,  the  cervical  nodes 
in  2,  The  spleen  was  affected  in  6,  the  liver  in  5,  the  pleura  in  4,  the  peri- 
toneum in  3,  the  kidney  in  1,  the  epididymis  in  1,  the  pericardium  in  L 
The  lungs  were  the  only  site  of  disease  in  46;  in  these  46  the  right  lung 
was  involved  30  times;  the  left,  26;  and  both  lungs,  10  times.  When  the 
lesion  was  confined  to  the  apices,  the  right  was  afiFected  in  14;  the  left  in  10; 
both  in  7. 

Of  the  72  cases  in  which  the  lungs  were  involved,  the  right  was  affected 
in  42;  the  left  in  44;  the  right  apex  alone  in  17;  the  left  apex  alone  in  19; 
both  apices  in  10.  The  upper  and  lower  lobes  on  the  same  side  were  the  site 
of  the  disease  twice  on  each  side;  only  once  was  there  a  bilateral  infection 
of  the  lower  lobes  as  the  sole  lesion.  The  picture  clinically  familiar,  of  two 
apices,  and  the  apex  of  the  lower  lobe  of  the  side  firnt  affected,  was  seen  only 
once.  Its  infrequency  is  doubtless  due  to  the  comparative  rarity  with 
which  three-lesion  tuberculosis  becomes  healed  or  latent.  Single  lesions 
of  the  lung  in  sites  other  than  the  apex  were  rare:  the  left  lower  lobe  was 
affected  4  times,  the  right  lower  lobe  3  times,  and  the  right  middle  lobe 
but  once.  The  combination  of  lungs  and  thoracic  nodes  was  common — 
18  cases;  the  lungs  and  abdominal  nodes  occurred  but  twice. 

Single  lesions  of  organs  other  than  the  lungs  and  lymph-nodes  are  abo 
infrequent;  we  found  the  disease  so  situated  in  the  liver  once,  in  the  kidney 
once,  in  the  pleura  twice*  A  number  of  combmations  of  organs  also  occurred 
infrequently,  as  follows;  lungs,  thoracic  and  alxlominal  nodes,  1;  lungs, 
thoracic  and  cervical  nodes,  1;  thoracic  and  abdominal  nodes,  1;  thoracic 
nodes  and  epididymis,  1 ;  lung  and  pericardium,  1 ;  thoracic  nodes  and  spleen, 
2;  cervical  nodes  and  liver,  1;  lung  with  pleura,  1;  with  peritoneum,  1 ;  thor- 
acic nodes  with  peritoneum,  1 ;  spleen  and  Uver,  1 ;  spleen,  liver,  thoracic 
nodes,  and  lungs,  2;  pleura,  peritoneum,  spleen,  and  thoracic  nodes,  L 

Relation  of  Pleural  Adhesions  to  Healed  and  Latent  Tuberculo- 
sis,— For  the  purpose  of  this  paragraph  we  have  combined  the  cases  of 
healed  and  latent  disease,  with  the  following  result; 
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In  244  cases  of  latent  and  healed  tubercidoeis  pleural  adhesions  were 
present  in  178— nearly  73  per  cent  In  24  cases  tuberculods  existed  in  the 
lungs  and  no  adhesions  were  present.  In  1 1  cases  tuberculosis  existed  in  the 
thoracic  nodes  and  no  adhesions  were  present.  In  6  cases  tuberculosis 
existed  in  the  lungs  and  thoracic  nod^  and  no  adhesions  were  preaent — 
which  give  a  total  of  41  cases  with  thoracic  tuberculosis  but  without  pleunJ 
adhesions.  Further,  9  cases  of  lung  tuberculosis  showed  adhesions^  but 
elsewhere  than  the  tuberculous  disease.  Thus,  out  of  239  cases  of  early 
tuberculous  infection,  50  cases  of  thoracic  tuberculosis  show  no  direct 
relationship  between  the  lesion  and  pleural  adhesions. 

The  Site  of  Early  Tuberculous  iNTEcnoN.^From  the  combined 
healed  and  latent  lesions  we  found  that,  of  244  caaes,  the  lung  was  the 
site  of  lesion  in  1 72  (70  per  cent,)^  Wherethere  was  but  one  lesion  in  an  upper 
bbe,  this  occurred  in  the  left  upper  lobe  75  times,  in  the  right  65  times,  again 
indicating  a  finding  at  variance  with  the  generally  accepted  idea. 

In  172  cases  of  lung  involvement  the  left  lung  was  affected  in  108,  the 
right  in  103,  Where  the  disease  was  in  the  apices,  the  left  apex  alone  was 
affect-cd  in  56,  the  right  in  45;  both  apices  were  affected  in  26,  In  sitea 
other  than  the  lungs  the  thoracic  nodes  were  affected  in  80  (33  per  cent^p 
the  abdominal  nodes  in  18  (7,3  per  cent,);  the  cervicals  were  observed  only 
twice,  a  figure  which  indicates,  we  fear,  a  laxity  of  observation.  The  liver 
was  involved  12  timers  (4,8  per  cent,);  the  pleura,  11  (4,5  per  cent.);  the 
spleen,  8  times,  and  the  peritoneum,  5, 

Summary  of  Healed  and  Latent  Tubercuijdsis, — Of  417  persons 
dying  with  evidence  of  previous  or  existent  tuberculosis,  244  showed  that 
the  disease  had  been  brought  to  a  standstill;  thus,  58.5  per  cent*  of  in- 
fected cases  had  successfully  met  the  invasion,  and  36  per  cent,  of  the  in- 
fections bad  been  actually  cured. 


3,  Early  Active  TunBecuLOSis  (22  Cases). 
These  are  divisible  at  once  into: 

1.  Meningeal  cases,  in  which  a  latent  site  in  the  body  had  apparently 
set  free  its  bacteria,  and  infection  of  the  meninges  had  followed:  7  of  these 
eases  were  found. 

2.  True  early  active  cases,  in  which  a  latent  site  had  suddenly  become 
once  more  active;  death  in  these  cases  occurred  from  somt^  other  cause, 
and  the  tuberculosis  is  but  an  accidental  finding.  Of  the  15  cases  so  described, 
the  disease  was  very  slightly  advanced  in  13,  and  considerably  in  2,  yet  not 
suiEciently  to  make  us  class  it  with  the  other  types  of  tuberculous  infection* 
The  form  nearly  always  found  was  that  a  few  fresh  miliary  tubercles  were 
found  in  the  vicinity  of  an  old  caseous  focus. 
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4-  Generauzed  Tuberculosis  (43  Cases), 

This  inter^ting  group  of  cases  gave  an  average  age  of  19*3  years*  The 
foUoTfidng  organs  were  most  often  involved,  in  order  of  frequency:  luiig3, 
41  (95  per  cent);  lymph-nodes,  35  (81  per  cent.);  some  one  or  more  of  the 
serous  surfaces,  28  {65  per  cent);  spleen,  28;  liver,  27  (63  per  cent);  in- 
testines, 23  (53  per  cent*);  meninges,  21  (49  per  c^nt*);  kidneys,  21 ;  adrenals, 
10  (23  per  cent.) ;  and  brain,  6  (14  per  cent.).  The  only  cases  which  did  not 
show  the  lungs  involved  were  a  coroner's  ca^,  with  very  brief  notes,  and 
an  acute  case  when  suppuration  of  the  glands  was  followed  by  miliary 
tuberculosis  of  the  spleen  and  kidneys. 

Sites  of  Involvement* — Lijmpk'nodes,  35  cases:  Thoracic,  33;  thoracic 
alone,  17;  thoracic  and  abdominal,  16;  abdominal,  IS;  abdominal  alone, 
1;  axillary,  1;  inguinal,  3;  cervical,  5.  The  thoracic  duct  was  involved 
once. 

Of  43  cases,  the  lymph-nodes  were  the  site  in  38*  The  alimentary  canal 
in  about  half;  the  small  intestine  was  affected  thrice  as  often  as  the  large. 
The  serous  surfaces  were  affected  as  follo\i^;  oftenest,  pleura  and  peritoneum, 
then  peritoneum  alone,  then  pleura  atone*  The  heart  valves  were  found  in- 
volved once. 

Six  cases  had  tuberculous  brain  tumor,  and  all,  save  one,  had  tuberculous 
meningitis. 

Alimenlary  irad^  23  cases:  Stomach,  1;  small  intestine,  21;  large  in- 
testine, 7;  rectum,  1.  The  stomach  and  ileum  were  affected  in  1,  the  small 
intestine  alone  in  15,  the  small  intestine  with  colon,  4,  with  colon  and  rectum, 
K    The  colon  was  affected  alone  twice*     All  lesions  were  ulcerative* 

Serous  mrfaces,  28  cases:  All  3  were  affected  in  2;  the  pleura  and  peri- 
toneum in  12;  the  pleura  and  pericardium  in  2;  the  pleura  alone,  5;  the 
peritoneum  alone,  7;   and  the  pericardium  was  not  found  affected  alone. 

Other  organsj  not  given  above,  were  affected  in  the  following  numbers 
of  cases:  heart  muscle,  2;  bone,  2;  bladder,  2;  prostate,  2;  ovary,  2; 
Fallopian  tube,  2;  and  the  following  once  each:  heart  valve,  pancreas, 
thymus,  diaphragm,  seminal  vesicle,  vas  deferens* 

Di^inbutimi  in  Lungs. — All  5  lobes  were  involved  in  26  cases,  thnM*  lobes 
In  3,  two  lobes  in  5,  and  one  lobe  in  7,  Five  cases  showed  cavitation;  14 
cases  showed  miliary  distribution  only;  13  cases  showed  caseous  and  miliary 
foci  (in  11  of  these  there  was  but  one  caseous  focus);  5  showed  caseous  foci 
only;  2  cases  showed  apparently  healed  calcareous  areas,  and  2  showed 
bronchopneumonia  only. 

Relation  of  Pleural  Adhesions.— Of  the  41  cases  with  infection 
of  the  lungs,  IS  showed  bilateral  adhesions,  7  left^sided  and  7  right-sided 
adhesions;  9  cases  showed  no  adhesions  despite  lung  involvement  (the  j 
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of  ^hese  9  sTen^ed  12.4  jearsw  the  oldest  bcii^  tfaiitT-two  jms)^  md  m  1 
ei9P  ^be  aiiheaoc:}  w«re  OQ  the  sde  oppoate  to  tiie  b^ 

Tt?ss  or  Dis£jiS2L — Foot  OSes  shoved  easendaDr  m  aeraoB  aorfMe  type 

Ot  ^2e  6  ea;3e5  with  brsin  tumor  (tobermloiia)  j11  svre  one  shoved  ift- 

MittsjupeaL^ — Is.  ocr  entire  series  cf  toberadosB  30  caaes  of  luhccufciii 
nrrpnnrpTtiiff  were  focrad:  23  of  these,  1,76  per  cent.)  had  acme  tidicrrahxB  foci 
eiaevtier?.  aoii  21  (^TO  per  cent.)  had  s  eenera&vd  tobercoksB  vilh  ma&j 
fpyfrin^,  1112  XEiSioxxs  the  extreEoe  Ekefihood  that  a  tdbermfeos  mrnirigjlis 
»  bics  %  ic-eil  expresaon  of  a  wide-^pcead  ioiectioo.  aad  sn^j^ests.  farthfl^ 
^he  rm-ceiessaeaB  of  anj  opcratrre  pcocedoie  in  a  kii|Be  Bfcijuut^  of  all  caam 
affile 


i.  Pnjc;!!^jL3.T  OS  ULczn^xirE  TraEBcinosB  or  ikk  LrscGa  vm  Cath 

Tjknox  ^S5  CasbsK 

Tbeae  ccns€h;r;e  the  actoal  ckSKof  phthisB.  and  ADvcdanaiuipi  age 
•It  -jlktf  7E:&r?.  :uid  cocssted  cf  57  D3aies  and  2S  incaks.  Of  the  SS  lmav 
4  -wsrt  :t  -ire  fbrcid  t;jpe.  10  had  oereioped  amjload  i&eaeeof  someot^anor 
nrcifn^:  4  •:a;se:^  sfacved  pneoicotborajL  2  cmprema.  2  had  peciianlion  of  a 
^iTicerTnJris?  -d^xr  :^i  :b?  bcweL  acd  4  cashes  had  vSabetcsw 

LiT^p;:^ — ^Ibe^  ^re  of  the  carhatun  i?  scaled  in  boi  79  of  the 
CAT-ar;t:c  i&ct:ed  ihe  left  ::pper  lobe  57  txmesw  the  left  bver  SL  the  i 
Tzps-  .>L  lire  ris^  ir^iiLe  I6l  aoad  the  n^t  bver  15  times.    The  < 
"ips^  rosersZy  zrcl-ifpie.  a$  MIows: 

Al  fr?  jrces  were  a&ewd  5  tmeeL 

F:iirlcis«  ^ -it^fs^  L  ^^  three  rkhs  lobes  and  tipper  kii..  4:  two  klk  I 
ami  -v:  rrir^i.  2. 

Tir?e  j.ce?  "5  lizaes.  v.  ^^  two  Sefii  icfceu  ami  n^  ifper-  •*:  ^^"^  ^ 
j:ces  i^ui  jer:  'irc«r.  2. 

T-^r:  lire?  X'  ^iresw  L  i..  both  ripper.  I*:  two  lef^.7:  i^^xipper  awl 
nmiiile.  I  r^t  '^cw  aad  lower.  2;  r«t  «poer  aai  fefk  k<wer«  2;  left 
ippHT  iiTi:  rtjpj:  j.*wer.  L 

♦>ie  j:ce  2l5  iinaes.  ^  ^..  5eft  tipper.  15:  rii«  «pp«r^  H:  riiiit  OBKldfe.  i 

F^^^nriiu — 'rf  lie  >5  ssk»k  >;^  sci>wed  piecral  aibeeane;.  7S  bAoeraL 
*  -Ti  ihe  rjrin  aie  ccly.  aad  4  on  t2i»  left.  Tie  plsnra  was  aotoi  tD  bn 
•iemiL^j  rjcer,'uii-''t2?  in  2S  v:;k9esv 

l-j^Tvx  Er-r. — ^rwec:iT-.iTe  cas»?  sfecwed  t;;bewuk*»  of  the  apfcr  air- 
9nsK2!?tN     F*i4rTTia2e!il  rv^errrrikijb?  wtu?  seen  at  2  caisesc  the  epttbnb ' 
a&«ec  in  >.    lurenrtuirca*  iirvsaxtij  oc  irac^Ki^  wa^  seen  oa  H: 

V.nrrrri^T  T5.%CT.--FjftT  casas^  were  thw  adSeMtd: 
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the  disease  was  ulcerative.  The  regions  were  attacked  as  follows:  Stomach, 
Ij  small  intestine,  4S;  large  intestine,  35;  appendix,  8;  rectum,  8;  the 
small  inteatine  alone  was  afifected  in  13;  the  large  intestine  alone  in  2* 

Tuberculous  Infection  op  Other  Org.^ns. — LpnjJi-nodes.  The  thor- 
acic nodes  were  noted  as  affected  in  40,  the  abdominal  in  19,  the  cervical 
in  5,  The  two  former  are  probably  much  imderstated,  as,  with  the 
presence  of  a  large  cavity,  the  lesser  manif^tations  of  the  disease  are  apt 
to  pass  without  comment. 

The  Ijinph-nodes^  by  groups,  were  affected  as  follows:  Cervical,  5; 
peribronchial,  28;  peritracheal,  4;  mediastinal,  other  than  the  above,  8; 
mesenteric,  17;  retroperitoneal,  2*  Of  the  17  infections  of  the  mesenteric 
nodes,  15  occurred  with  bowel  ulceration;  of  the  2  without  bowel  involvement 
1  was  calcareous  and  1  caseous.  The  2  cases  of  involvement  of  retroperiton- 
eal nodes  were  free  from  intestinal  lesion. 

The  spl€€n  was  affected  17  times;  the  pentoneum,  17;  the  toer,  14;  the 
kidrieyf  14;  the  meninges f  5  times;  adrenals,  4;  pericardium^  3;  bones  (rib), 
once;  pancreas^  thymus^  and  diaphragm,  once  each.  In  the  genito^urinary 
tract  the  proskUe  was  infected  4  times,  the  sefninal  vesicles  3  times,  the 
vas  deferens  twice,  the  bladder  twice^  the  testisj  ureteVf  and  epididymis 
once  each, 

6.   TUBEKCULOSIS   OP   BONES. 

Thirteen  cases,  average  age,  twenty-nsix  years.  Males,  7;  females,  6. 
This  series  is  too  small  to  be  instructive.  In  9  cases  disease  of  the  veJtebrse, 
oftenest  the  lumbar  region,  was  present;  the  hip-joint  was  next  in  order  of 
frequency.  Sinus  existed  in  8  cases,  psoas  abscess  in  5,  prevertebral  abscess 
in  2*  In  8  the  lungs  were  affected,  in  3,  the  pleura,  in  1,  the  pericardium. 
The  thoracic  glands  were  involved  6  times,  the  abdominal  glands  twice, 
the  inguinal  once.  The  spleen  was  thrice  involved,  the  adrenals  twice, 
the  hver  but  once, 

7-    GENlTO-UHrNART  TUBERCULOSIS. 

In  10  cases,  of  whom  6  were  mal^  and  4  females,  the  average  age  was 
3L9  years.  In  every  case  tuberculosb  existed  elsewhere;  in  3,  the  primary 
site  appeared  to  be  in  the  lung,  ovary,  and  mesenteric  glands  respectively; 
the  Iddney  was  diseased  in  9  cases,  5  of  which  were  bilateral  and  4  unilateral. 
The  ureter  was  tuberculous  in  4,  the  bladder  in  7,  the  prostate  in  4.  The 
vas  deferens  in  its  course  was  affected  onoe,  the  seminal  vesicles  4  times,  the 
epididymis  3  times,  the  testes  onoe.  Twice  was  the  ovary  affected,  and 
twice  the  Fallopian  tube,  and  the  uterus  and  vagina  once  each*  In  8  the 
lungs  were  diseased,  4  times  bilaterally;  the  spleen  was  affected  4  times,  the 
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liver  3  times,  the  adrenal  once,  the  mtestines  thrice,  the  meninges  once, 
the  thoracic  glands  never,  and  the  abdominal  glanda  twice.  In  one  of  these 
the  abdominal  glands  seemed  to  be  the  earliest  site,  as  ia  mentioned  before. 


Analisis  de  mil  Autopstas  Consecutivas  en  Montreal  con  Rafereocia  &  la 

Incidencia  de  la  Tuberculosis  en  los  Diferentes  Organos,^ 

(Adami  y  McCraeO 

MU  autopsiaa;  tuberculosis  presente  6  posterior  en  4L7  per  cent,  de  los 
caso9  (417  cases). 

Lo3  cambios  anat6mico3  sobre  los  cuales  se  basa,  esto  e^,  cualea  de  las 
lesiones  ligeras  son  concideradas  como  tuberculosb  y  cuales  no  lo  son. 

Los  Grupos;  (a)  Curados,  151  casos.  (b)  Latentes,  93.  (c)  Activas,  pero 
ligeras,  22.  (d)  Generalizadas,  43.  (e)  Pulmonares  CTisis) ,  85,  (f)  Tubercu- 
lo^  de  los  huesos,  12.    ig)  Genito-urinaria,  10. 

(a)  Curados:  Distribuci6n  con  relaci^n  al  sexo,  edad,  mlmero  de  lesiones. 
Lugar  de  la  infecci6n:  El  pulmdn  izquierdo  predomina.  Glandulas,  gm- 
pos  de  4llas  afectadas.  Belaci6n  de  la  tuberculosis  obsoleta  a  las  adhesiones 
de  la  pleura. 

(&)  Latente ;  Definici^n  (presencia  de  degeneraci6n  caaeosa).  Sexo,  edad^ 
niimero  de  las  lesiones  y  el  lugar  de  ^llas.  Relaci6n  entre  la  tuberculosis 
obsoleta  y  las  adhesiones  de  la  pleura.  Lugar  de  la  primera  afecci6n  tuber- 
culosa. Sumario  de  los  casos  curados  y  latentes  de  tuberculosis  y  relaci6n  de 
estos  al  numero  total  (58.5  per  cent.)  de  los  casos  resbtieron  con  exito  a  la 
invasidn). 

(c)  Primeramente  activar 

II,  Tuberculosis  de  las  meninges  en  las  cuales  la  enfermedad  no 
fue  generalizada  (7). 
2,  Casos  anteriores  en  los  cuales  la  tuberculosis  se  encontr6  ao- 
cidentalmente,  y  que  el  paciente  sucumbid  4  causa  de  otra 
_  enfermedad  (15). 

(rf)  Generalizada : 

Organos  afectados.  Lugar  de  la  infeccidn:  nudos  linfaticos,  el 
aparato  digeativo,  superficies  serasas,  otros  organos, 

Distribuci6n  de  la  enfermedad  en  loa  pulmones,  relaci6n  de  ^stas 
A  las  adhesiones  de  la  pleura.     Afeccidn  de  las  meninges, 
(e)  Tisiai 

Distribuci6n  de  la  afecci6n  en  los  pulmones,  la  laringe,  el  aparato 
digestivo,  Relacidn  a  las  adhesiones  de  la  pleura.  Lesiones  en  los  otros 
organos. 

(/)  Tuberculosis  de  los  huesos,  pequef^as  series. 

(g)  Genito^urinaria,    Peque5as  series.     Organos  afectados. 
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Eine  Analyse  von  looo  aufeiaanderfolgeiideii  Autopsien,  mit  Beztig  auf 

das  Auftreteo  von  Tiiberkulose  iii  den  verschiedenen  Urspnings- 

Erscheinungen. — (Adami  und  McCraeO 

Tausend  Falle  zur  Autopsie*  Tuberkulose  verfiossen  oder  anweseDd 
in  417  Fallen. 

Die  anatomLachen  Verandeningen  auf  welchen  es  basiert,  d*  h,  welche 
leichte  Verletzungen  ais  tuberkulds  angesehen  werden,  imd  welche  mcht 

Die  Gruppen: 

(a)  Geheilt:  151  Falle.  (6)  Latent;  93,  (c)  Aktiv  aber  leicht:  22, 
(d)  Allgemein:  43,  (e)  Lungen  (Schwlndsueht) :  85.  (J)  Knochentuber- 
kuIoBe:  12,     (g)  Geschlechts-Urintrakt :  10. 

(a)  Geheilt;  Verteilung  in  Bexug  auf  Geschlecht,  Alter,  Zahl  der  Ver- 
letzungen. Sitz:  Lungen  (vorwiegend  die  linke)*  Driiaen-Gruppen  invol- 
viert.  Beziehungen  von  ausgeheilter  Tuberkulose  und  Pleuralverwachs- 
ungen, 

(6)  Latent:  Definition  (Anwesenheit  von  Verkasung).  GescUecht, 
Alter:  keine*  Bexiehungen  von  geheilter  und  latenter  Tuberkulose  m 
Pleural- Verwachsungen,  Die  Eintrittsplatze  dex  friihen  tuberkulosen  In- 
fektion.  Summe  der  geheilten  und  latenten  Tuberkulose  in  Be^iehung  zur 
Gesammizahl  der  Falle,  (58.5  Prozeat  der  Falle  waren  der  Invasion  erfolg- 
reich  begegnetO 

(c)  Friihzeitige  aktive: 

L  In  der  Gehimhaut,  wo  die  ICrankheit  nicht  allgemein  war,  7, 
2.  Friihzeitige  Fdlle,  wo  Tuberkulose  zufalligerweise  bei  solchen 
gefunden  wurde^  die  an  anderen  lirankbeiten  starben< 

(d)  Organe  in  Mitleidenschaft  geaogen. 

Sitz;  Lymphknoten;  VerdauungBtrakt;  serose  Oberflachen;  an- 
dere  Organe,  Verteilung  in  den  Lungen;  Beziehungeo  2U 
Pleura-Verwachsungen.  Gehimhaute  in  Klatleidenschaft  ge- 
zog^n. 

(e)  Schiftindsucht:  Verteilung  in  Lungen,  Kehlkopf,  Verdauungstrakt, 
Beziehungen   zu    Pleura-Ven^^aclisungen,    Verletzungen   anderer   Organe. 

(/)  Knochentuberkulose;  Kleine  Serien, 

(g)  Geschleehts-Urintrakt:  Kleine  Serien.  Organe  in  Mitleidenacbaft 
gezogen. 


ORGANIZED    PLEURAL  ADHESIONS    AND    THEIR 
RELATIONSHIP  TO  TUBERCULOSIS: 


ON  AN  ANALYSIS  OF  1374  CONSECUTIVE  AUTOPSIEa 
By  a.  U.  La^sbby,  M.D, 

Fran  ih»  Hoy»l  Victoriii  Ha«piUl,  MoatnMl. 


Thete  baa  been  very  considerable  diBcufision,  of  late  years,  teg^rding 
tbe  diAgnostic  value  of  acute  pleurisy  as  an  indication  of  tuberciilosa^ 
Ume  betng  ihsm  thai  hold  that  the  ma)onty  of  cases  are  tuberculous, 
whUm  €iherM  diqrute  tlie  point.  Pleural  adhesioos,  it  need  scarce  be  said, 
btte  ihdr  irtarting-poiiit  in  an  acute  or  subacute  pleurisy,  and,  followiiig 
tht  mtggaAion  of  Prof'^sor  Adami,  I  made  a  full  aoatysia  of  1374  con- 
mntiw  Sttlopsics  performed  at  the  Royal  Victoria  Hospital,  to  deter- 
miae^  ai  f ar  as  the  material  permitted,  the  incidence  of  systemic  tubei^ 
eulosis  and  otiier  relationships  to  pleural  adhesions. 

That  material  was  peculiarly  favorable  for  the  purpose.  In  the  first 
place,  it  constitutes  a  larger  seri^  than  any  I  have  been  able  to  encounter 
in  the  literature.  The  number  of  autopsies  performed  at  the  Royal  Victoria 
Hospital  is  not  great,  averaging  less  than  three  a  week^  so  that  there  is 
leiiure  for  thorough  study  and  record  of  individual  cases;  the  whole  series 
hai  been  performed  under  the  supervision,  and  according  to  the  methods, 
of  one  pathologist;  these  methods  have,  from  the  first,  involved  a  con- 
adentious  tabulation  of  every  recognized  deviation  from  the  normal,  com- 
mon conditions,  such  as  pleural  and  peritoneal  adhesions,  being  re^rded 
with  aa  much  care  as  are  the  more  obvious  causes  of  death.  The  notes  are 
made  by  a  student  or  interne  at  the  tinie  of  autopsy,  and  then  dictated  in 
a  deCnite  order  to  a  stenographer.  The  material  is  that  of  a  largje  general 
dty  hospital,  consisting  in  the  main  of  medical  and  surgical  cases.  The 
notes  to  be  made  regarding  that  material,  as  an  adequate  or  defective  index 
of  Canadian  morbidity,  are  that  the  number  of  infants  and  children  under 
twelve,  admitted  to  the  hospital,  is  well  below  the  average  of  the  general 
population;  that  chronic  long-standing  cases  of  disease  gain  entrance  to 
the  wards  with  difficulty,  and  that  cases  of  active  pulmonary  tuberculosis 
are  not  knowingly  admitted  into  the  medical  wards,  save  rarely,  and  then, 
aa  it  were,  under  protest.  The  majority  of  cases  coming  to  auto^y  Bm 
derived  from  the  medical  and  surgical  wards:  the  gynecolo^cal,  ophthalmo* 
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logical,  attd  laryngological  beds  supply  very  few.  In  all  these  respects  the 
hospital  is  a  typical  city  hospital;  the  raajority  of  patients  come  from  the 
city  of  Montreal,  but  a  large  minority  gain  entrance  from  the  surrounding 
country.  Some  come  from  distant  parts  of  Canada,  and  from  across  the 
border  from  the  neighboring  States  of  Vermont,  New  York,  and  New  Hamp- 
shire, Lastly,  as  a  seaport  town,  there  is  somewhat  above  the  usual  per- 
centage of  '*outlanders'-  of  both  sexes. 

In  1895  there  were  admitted  into  the  Royal  Victoria  Hospital  1841 
patients,  and  in  1907,  4044  were  admitted.  In  1907  the  average  number  of 
patients  in  the  hospital  per  diem  was  224,  of  which  74  were  medical,  95 
surgical,  28  g>'nccological,  and  the  remaining  27  are  accounted  for  in  tho 
ophthalmolo^cal,  laryngological,  and  otological  wards, 

I  have  carefully  gone  through  the  notes  of  the  1374  caaes,  and  before 
discussing  my  results  it  m  necessary  to  call  attention  to  the  limits  to  be 
placed  on  the  accuracy  of  the  recorded  results.  In  the  first  place,  only 
organized  adhesions  are  taken  into  account.  Of  these,  one  group  is  not 
included  in  the  table,  and  this  because  I  could  not  convince  myself  that 
they  had  always  been  noted:  I  refer  to  interlobar  adhesions.  The  time 
for  viewing  pleural  adhesions  in  general  is  when  making  the  preliminary 
inspection  of  the  thorax.  When  interlobular  adhesions  alone  are  present, 
these  may  easily  be  overlooked  at  this  period  and  fail  to  be  recorded  later. 
Secondly,  it  must  be  kept  in  mind  that  the  diagnosis  of  tuberculosis  has 
been  based  purely  on  naked-eye  examination.  It  is  true  that,  in  a  larg^ 
percentage  of  cases ,  in  the  routine  examination  of  sections  of,  on  the  average, 
eight  major  organs  of  the  body,  the  diagnosis  has  been  confirmed  under  the 
microscope,  and  again  in  a  smaller  proportion  by  bacteriological  methods. 
This  table,  however,  is  based  upon  gross  appearances.  Those  tubercles^ 
iniHsiblc  to  the  naked  eye,  in  the  cervical  and  other  lymph-glands,  have 
not  been  taken  into  account*  Similarly,  mere  puckering  of  the  apex  of 
the  lung  with  no  other  gross  sign  of  tuberculosis  has  been  ruled  out  from 
our  main  tables  of  tuberculosis,  unless  associated  with  this  there  were 
definite  underlying  calcified  or  fibroid  tubercles.  The  minute  subpleural, 
fibroid,  tubercle-like  bodies,  which  Hodenpyl  regards  as  true  arrestect 
tubercles,  have  also  been  placed  under  a  separate  column.  We  believe  that 
both  of  these  conditions  are  indications  of  old  pleural  tuberculosis,  but 
the  demonstration  not  being  absolute,  we  have  thought  it  wiser  to  place 
these  cases  in  a  definite  category,  along,  we  would  add,  with  those  cases 
IB  which  rare  solitary,  small,  shot-like  calcareous  bodies  in  the  liver  or 
spleen  have  been  the  only  tubercle*like  lesions  discovered. 

Yet  another  point  deserves  attention.  It  is  evident  and  natural  that 
certain  observations,  at  first  made  perfunctorily,  are  later  pursued  more 
keenly,  as  their  importance  becomes  more  fully  realized.    Thus,  for  example, 
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to  the  early  hidf  of  this  period,  when  attention  had  not  been  drawn  to  the 
frequency  of  a  solitary  focus  of  tuljerculosis  in  the  peribronchial  glanda, 
or  moie  particularly  in  the  glaad  clusters  at  the  bifurcation  of  the  trachea, 
it  b  probable,  nay,  certain,  that  the  presence  of  the  disease  there,  while 
freqaently  recorded,  was  not  infrequently  overlooked.  To  the  more  fre- 
qaiiii  detection  of  obsolete  tuberculosis  in  these  regions  we  would,  in 
the  main,  ascribe  the  diSerence  between  our  figures  and  thoee  contributed 
to  this  Congress  by  Dr.  J.  McGrae*  Our  series  embraces  some  400  more 
jecent  reports,  which  are  not  included  in  Ms  analysis.  It  goes  without 
aaytng  that  our  figures  are  well  below  what  we  are  convinced  is  the  actual 
afnoiint  of  tuberculosis  in  our  material.  Lastly,  the  notes  have  permitted 
us  to  recognize  the  following  main  orders  of  pleural  adliesions: 

(1)  Generalized,  affecting  one  or  other  lung. 

(2)  Scattered  or  sporadic. 

(3)  Apex  free,  but  a<lhesions  in  a  few  eases  below  and  in  front, 
{4)  Adhesions  separated  with  difficulty. 

(5)  ThoBB  that  the  slightest  touch  would  destroy. 
Neoctr  as  to  the  results  obtained. 

L  Fbequencv'  of  Old  Pleural  Adhesions. 
Of  the  1374  cases,  990,  or  72.1  per  cent.,  are  recorded  as  exhibiting 
adhesions  of  one  or  other  degree  j  384,  or  27*8  per  cent*,  as  free  from  adhesiona 
These  figures,  I  may  note,  are  closely  in  accord  with  those  det<^rmined  by 
Lord,  of  Boston,  In  a  smaller  series  of  215  autopsies  (less  than  one-sixth 
of  ours)  he  found  74.4  per  cent,  of  adhesions.  In  other  words,  in  the  nortb- 
eaatem  portion  of  North  America  it  may  safely  be  laid  down  that  seven 
out  of  ten  adults  exhibited  indications  of  a  previous  pleurby- 

IL    Age  Incidence. 
I  hope  later  to  publish  this  table  in  full     Here  I  would  merely  quote 
McCrae*s  figures,  viz.,  that  the  average  age  of  cases  coming  to  autopsy 
was  forty-six  for  the  first  lOCK)  cases,  and  there  is  no  reason  to  believe  that 
our  next  374  cases  would  change  this  average. 

III.      Relationship    of    Systemic    Tuberculosis    to    Old    Pleural 

Abhesions. 

Of  this  eeries  of  1374  cases,  558,  or  40.6  per  cent.,  afforded  definite 
macroscopical  evidence  of  tuberculosis  in  the  thoracic  cavity.  Sixty-eight 
other  cases  showed  evidence  of  tuberculosis,  according  to  our  classification, 
either  in  the  mesenteric  glands,  liver,  spleen,  or  bones* 

Thus,  summing  up,  we  have,  of  undoubted  tuberculosis  in  the  thorax, 
568  cases  (40*6  per  cent,);   cases  showing  tuberculosis  elsewhere  than  in 
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the  thorax,  68  cases  (4,9  per  cent.) ;  or  626  casea  of  tuberculosis  in  1374 
caaes  {45.5  per  cent.). 

If  fibrosie  of  the  apex  be  counted  as  tuberculous  (89  cases),  we  then 
have  715  cases  of  tuberculosis,  a  perccntap  of  62. 

Here  it  must  be  understood  that  we  deal  with  obsolete  or  obsolescent 
tuberculosis,  or  again  with  progressive  tuberculosis  of  a  more  chronic  type. 
It  is  scarcely  necessary  to  point  out  that  acute  miliary  tuberculosis,  devoid 
of  any  sign  of  an  older  focus  of  primary  infection,  is  not  here  taken  into 
consideration,  and  that  because  an  acute  tuberculosis  cannot  account  for 
old  pleural  adhesions, 

(A)  Coses  of  Ttd>crcidosis  {Other  Than  Acute  Miliary),  Showing  no  Old 
Pleural  Adhesions.— Of  the  3S4  cases  showing  no  adhesions  (27 *S  per  cent.), 
evidence  of  tuberculosis  was  found  in  103,  or  26.8  per  cent,  of  the  cases. 
In  other  words,  in  cases  without  adhesions,  26.8  per  cent,  have  suffered, 
to  some  degree,  from  tuberculosis.  Of  these,  the  site  of  the  tuberculosis 
was  in  the  thorax  in  82  caaes  (2L3  per  cent.),  not  including  0  which  showed 
merely  apical  fibrosis,  and  the  tuberculosis  was  elsewhere  (alone)  in  21  cases. 

In  other  words,  as  might  be  expected,  not  all  cases  of  thoracic  tuber- 
culosis  are  accompanied  by  pleural  adhesions. 

It  must  be  obvious  to  all  that  the  27,8  per  cent,  does  not  repi^esent  merely 
those  that  never  suffered  from  pleurisy,  for  there  may  be  perfect  resolution 
of  an  acute  pleurisy,  no  adhesions  being  formed;  nay,  more,  we  have  to 
recognize,  and  in  this  view  we  are  confirmed  by  experiments  on  the  dog^ 
that  organized  adhesions  may  undergo  eventual  absorption, 

(B)  Cases  of  Tuberculosis  Accompanied  by  Old  Adhesions^—^t  the  626 
cases  of  tuberculosis  in  1374  eases  (45,5  per  t^nt*),  523  showed  adhesions,  or 
83.5  per  cent.,  as  against  1000  cases  of  adhesions,  where  523  eases  showed 
tuberculosis  variously  distributed  (52.3  per  cent*)- 

If,  on  the  one  hand,  103  cases  showed  evidence  of  tuberculosis  with 
no  coincident  adhesions,  there  w^re,  on  the  other  hand,  523,  or  83,5  per 
cent,,  of  cases  of  tuberculosis  with  adhesions,  or,  roughly,  five  cmea  of  tuber-- 
cuhsis  are  accompanied  by  adhesions  to  every  one  thai  shows  none.  The  only 
figures  bearing  upon  this  point  that  I  can  refer  to  are  those  of  Dr.  J.  McCrae, 
communicated  to  this  Congress,  based  upon  the  first  thousand  of  this  series 
from  which  similar  conclusions  are  drawn.  Out  of  these  1000  cases,  Dr, 
McCrae  found  24  with  pulmonary  tuberculosis,  11  with  tuberculosis  of  the 
thoracic  lymph-nodes,  6  with  tuberculosis  of  both  lungs  and  thoracic  nodes. 
He  does  not  consider  the  cases  in  which  the  only  recognizable  tubercular 
lesions  were  outside  the  thoracic  ca\ity.  He  concludes  that  out  of  239 
cases  of  early  (or,  more  accurately,  slight,  obsolete,  and  latent)  tuberculous 
infection,  50  cases  show  no  direct  relationship  bet\vecn  the  lesion  and  pleural 
adhesions,  or,  roughly,  nearly  one  out  of  every  five. 


«DCrH   INTEHNATIONAL   COKGiCESS  ON  TIJBERCnLOSIS* 

Tber©  is  Enother  and  converse  ratio  to  be  determined,  namely,  the 
proportion  of  cases  of  old  adhesions  that  afford  coincident  indications  of 
ttiberculosi.1  in  some  region  of  the  body.  Of  the  total  number  of  990  cases 
of  adhesions,  523  showed  tuberculosis,  or  52,3  per  cent.  Or,  to  put  this 
efearly,  while  five  out  of  every  six  cases  of  visible  tuberculosis  are  acoom* 
^MoM  by  adhesions,  only  one  out  of  every  two  cases  of  adhesions  exhibits 
^Hlbrfdent  tuberculoms. 

Ttm  i«  ft  very  striking  result,  and  one  that  must  be  taken  into  aerioua 
aaeotmt  in  the  estimation  of  the  diagnostic  value  of  pleurisy  in  generaL 
If  wn  can  draw  any  conclusion  from  the  analysis,  it  is  that  there  are  two 
roujB;hIy  equal  groups  of  cases  of  pleural  adhesions,  and  presumably,  there- 
fore, of  plcuriny ;  one  in  which  there  is  associated  tuberculosis;  the  other  in 
which  all  naked-eye  indications  of  that  disea^  are  wanting. 

How  arc  we  to  harmonize  these  results  with  those  that  have  been  gained 
by  clinicianti  and  bacteriologists  bearing  upon  the  tuberculous  nature  of 
the  majority  of  caeea  of  clinically  recognizable  acute  pleurisy?  I  am  of  the 
opinion  that  if  they  cannot  be  reconciled,  at  least,  an  explanation  is  possible 
of  the  divergence. 

Let  m  note,  firflt,  that  clinically  recogninable  acute  pleurisy  is  a  rela- 
tively rare  event,  compared  with  the  occurrence  of  pleural  adhesions.  To 
j^ve  an  example^  at  the  Massachusetts  General  Hospital,  Lord,  out  of 
18,M3  patients  examined,  found  that  acute  pleurisies  had  been  diagnosed 
only  in  2.4  i>or  cent,  of  the  cases.  Osier  quotes  a  series  of  19,396  cases  at 
tlie  Pennsylvania  General  Hospital,  as  affording  505  cases  of  this  condition, 
or  2.6  per  t^nt,  Bimilariy,  Wurzburg  clinics,  in  thirteen  years,  had  an 
inciflenras  of  3,4  per  cent.,  although  the  Charity  at  Berlin,  in  eight  years, 
gave  9  per  c^nt.  Compare  these  figures  with  our  72  per  cent,  of  observed 
old  aflhesions  in  1374  autopsies.  Clinical  notes  are  generally  silent  where 
the  adhesions  over  one  or  both  lungs  are  dense  or  universal. 

Tha  conclusion  is  inevitable  that  only  a  small  proportion  of  cases  of 
pleuriny  in  the  acute  stage  3deld  clinical  symptoms.  It  is  this  proportion 
that  is  rttijresenfed  by  the  cases  of  acute  pleurisy  with  effusion.  We  must 
freely  accept  such  figures  as  those  of  Aschoff,  that  68  per  cent,  of  the  animals 
inoculated  from  cases  of  serous  pleurijsy  succumbed  to  tuberculosis,  and 

n  those  of  Le  Damany,  that  86  per  cent.,  or  even  96  per  cent.,  of  the 

dates  in  such  cases  induce  tuberculosis  in  the  animals  of  the  laboratory. 
But,  in  addition,  there  is  a  different  series  of  cases  of  acute  pleurisy,  which 
m  not  of  tuberculous  origin,  and  is  not  necessarily  accompanied  by  clinical 
symptoms. 

It  might  be  urged  that  these  cases,  or  a  considerable  proportion  of  them, 
of  adhesions  ^vithout  recognij^able  tuberculosis,  are  instances  of  old  primary 
pleural  tuberculosis  without  lesions  elsewhere.    That  such  primary  pleural 
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tuberculosis  exists  is  well  ascertaiaed.  But,  on  the  other  band,  such  evi- 
dence as  we  possess  indicates  that  this  is  a  relatively  rare  condition.  It 
cannot  be  invoked  to  explain  this  larg^  aeries  of  cases. 

Lastly,  we  must  freely  admit  that  the  macroscopicat  teat  is  unreliable 
for  the  determination  of  the  existence  of  tuberculosis  within  the  organism. 
We  may  a^uredly  state  that,  of  the  467  cases  which  showed  adh^ions 
but  no  recognized  tuberculosis,  some  focus  of  tuberculosis  was  present 
in  a  large  proportion,  I  would  ur§e,  however,  that  even  if  this  be  so^ 
it  does  not  explain  the  adhesions.  Dr,  J.  McCrae's  studies  show 
clearly  that  the  slighter  and  the  more  latent  or  obsolete  the  tuberculosis  in 
the  thorax,  the  less  is  the  percentage  of  cases  of  adhesions,  and  when  the 
tuberculous  focus  is  extrathoracic»  still  less  frequent  are  the  cases  of  adlie- 
sionSi  otherwise  the  presence  of  minute  isolated  foci  of  tuberculosis  cannot 
be  invoked  to  explain  the  often  extensive  adhesions  found  in  this  series 
of  cases.  It  is,  we  think,  impossible  to  escape  the  conclusion  that  there  are 
two  approximately  equal  orders  of  cases  of  pleural  adhesions, — one  of 
tuberculous,  the  other  of  non-tuberculous,  origin,— a  conclusion  which, 
after  all,  is  the  more  rational,  the  more  in  line  with  our  experience  of  chronic 
inflammation  affecting  other  regions  of  the  body. 


Incidencia  dela  Pleuresta  Cr6iucaen  1400  Autopsias  Consecutivas  j  su 
Relacion  con  la  Tuberculosis.^LANDRY.) 

Este  articulose  refiere  A  1400  autopsia  hechas  consecutivamente  en  el 
Royal  Victoria  Hospital  de  Montreal.  Se  presentard  una  estadistica  mo&- 
trando  la  frecuencia  de  la  pleuresia  cr6mca,  el  lugar  mas  favorito  de  la  en- 
fennedad;  la  asociaci6n  de  §sta  con  otraa  enfermedades  del  pulmdn,  del 
coraz6n,  de  otras  cavidades  serosas,  del  higado^  del  bazo,  de  los  riflones,  etc, 
Detalles  sobue  la  hiatoria  personal  del  paciente,  y  de  la  familia,  especialmente 
bajo  el  punto  de  vista  de  la  tuberculosis  y  de  otras  enfermedades  infecciosas. 
El  termino  medio  de  la  edad  al  tiempo  de  la  muerte  es  de  35  aflos  y  pacientes 
afectados  de  tuberculoais  son  tomados  en  el  hospital  tan  poco  como  es  posible. 


THE    FREQUENCY    OF    HEALED    TUBERCULOSIS    OF 
THE  MESENTERIC  GLANDS, 


WITH  PARTICULAR  REFERENCE  TO  THE  RELATIONSHIP  BE- 
TWEEN HYALINE  DEPOSITS  IN  THESE  GLANDS  AND 
THE  HEALING  OF  TUBERCULOUS  LESIONS. 

By  Aldred  Scott  Wahthin,  Ph.D,,  M.D., 

Prol^Bor  of  Fatboiogy,  UniTerdty  of  MkliM^ii,  Aon  Arbor* 


For  the  last  fourteen  years  I  have  given  particular  attention,  in  my 
autopsy  work,  to  the  examination  of  the  mesenteric  and  retroperitoneal 
lymph-nodea,  with  especial  reference  to  the  hemal  and  hemolymph  structures 
found  in  these  re^ons.  In  the  prosecution  of  these  studies  it  has  been 
necessary  to  examine  microseopically  many  thousand  lymph-nodes,  primarily 
to  determine  the  anatomical  type  of  the  given  gland.  During  this  detailed 
study  a  number  of  thin^  worthy  of  note  were  observed,  some  of  these  bearing 
particulariy  upon  the  tuberculosis  problem.  One  of  the  most  striking  of 
these  observations  is  that  relating  to  the  constant  occurrence,  in  the  mesen- 
teric and  retroperitoneal  lymph-nodes  of  adults,  of  small  hyalbae  masses,  and 
the  possible  interpretation  of  these  as  healed  tubercles.  If  such  an  inter- 
pretation can  be  accepted,  then  the  intestinal  route  of  infection  in  tubercu- 
losis is  very  common  indeed,  inasmuch  as  such  evidences  of  its  occurrence 
can  be  found  Ln  all  adults. 

Small  masses  or  *' droplets"  of  hyalin  have  been  repeatedly  described  as 
occurring  in  senile  and  atrophic  lymph-nodes.  They  stain  bright  red  with 
eosin  or  a  deep  fuchsin-red  with  acid  fuchsLn  in  the  Van  Gieson's  stain. 
They  may  occur  in  any  part  of  the  node,  but  are  more  frequently  found  in 
the  cortex  than  in  the  medullary  portion.  Not  infrequently  they  are  found 
in  the  germ-centers,  or  in  small  collections  of  lymphoid  cells  sugge^ing 
germ-centers.  They  are  usually  round,  sharply  circumscribed,  and  may  be 
wholly  devoid  of  nuclei  or  may  cont^n  a  few  lymphocyte  or  connective- 
tissue  nuclei  according  to  their  size.  The  larger  the  hyaline  mass,  the  more 
likely  it  is  to  contain  nuclei.  In  si^  they  vary  from  minute  points,  two  or 
three  times  as  large  as  a  lymphocyte,  to  small  masses  that  may  be  seen  dis- 
tinctly with  the  naked  eye. 

Such  hyaline  masses  differ  from  the  diffu^  hyaline  change  oecurring  in 
the  stroma  of  atrophic  glands,  and  can  also  usually  be  easily  distinguished 
from  hyaline  blood-vessels.     In  serial  sections  such  a  distinction  is  easily 
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Fig,  J. — Primary  iijilbr>'^  tulwrtle**  in  nre-^TiTfri^'  gtnini.     Healing  mui  l>egjnnmg  hya* 

li  ne  t  ni  tis  f or n  ia  t  i  oti , 


Fig.  2. — Edge  of  primary  miliiiry  fiiberde  of  iiifsentcric  gbaicL     Hliowirig  hynUtm 
tmtws forum tiaa  jm  it«  earty  fit:ig(>g. 
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made.  They  are  often  confluent;  and  often  smaller  hyalme  droplets  sur- 
round a  larger  hyaline  mass.  Small  deposits  of  lime-salts  are  often  found  in 
the  center  of  the  larger  hyaline  masses,  and  often  the  center  is  finely  granular 
and  BtahiE  yellowish  with  the  Van  Gieson's,  In  sections  treated  for  the  iron- 
feaction  (potassium  feirocyanid  and  hydrochloric  acid)  a  distinct  iron- 
reaction  is  often  obtained  in  the  center  of  the  hyaline  mass. 

The  larger  hyaline  masses  stain  more  lightly  than  the  small  oncSj  and  are 
less  dense  and  refractive  than  the  latter.  The  smallest  ones  have  the 
highest  refraction,  stain  more  intensely,  and  give  the  impression  of  being 
older,  contracted,  or  condensed  masses  of  the  same  substance  as  the  larger. 
The  absence  of  nuclei  in  the  smaller  ones  also  bears  out  this  view.  Further, 
the  larger  ones  (1  to  2  mm.  in  diameter)  show  varying  stages  of  a  process 
which  can  be  no  other  than  that  of  a  progressive  organhation  of  a  fcsion,and 
the  hyaline  transform4iliQn  of  the  connective  tissue  reptaeing  ike  ksion.  The 
hyaline  masses  are,  therefore,  hyaline  sears. 

The  common  interpretation  accorded  to  the  hyaline  deposits  in  l3rmph- 
glands  is  that  they  are  wholly  of  the  nature  of  retrograde  changes,  and 
that  they  are  associated  especially  with  atrophy  and  fatty  infiltration  as 
an  evidence  of  senile  retrogression.  In  so  f^ir  as  the  hyaline  change  in  the 
stroma  and  reticulum  of  lymph-nodes  is  concerned,  such  a  view  is,  I  be* 
lieve,  correct;  but  in  the  case  of  the  individual  hyaline  droplets  and 
masses  such  an  interpretation  does  not  hold,  for  the  reason  that  these  occur 
at  all  periods  of  life,  even  in  yoimg  people^  totally  unassociated  with  other 
retrograde  changes.  Instead  of  showing  the  latter,  the  glands  containing  the 
hyaline  masses  may  present  a  condition  of  marked  lymphoid  hj^erplasia. 

In  my  first  studies  on  the  human  hemolymph-nodes  I  was  inclined  to 
interpret  these  masses  as  representing  a  hyaline  transformation  of  red  blood- 
cells.  This  conclusion  was  largely  due  to  the  fact  that  iron-containing 
pigment  could  be  found  in  some  of  the  hyaline  droplets.  At  the  present 
lime  my  view  is  that  they  represent  healed  lesions,  these  lesions  being,  in 
the  majority^  if  not  in  all  cases^  tuberculous  in  ruiture^ 

1,  In  advanced  cases  of  pulmonary  tuberculosis  the  mesenteric  and 
retroperitoneal  glands  constantly  show  miliary  tubercles  in  various  stages 
of  epithelial  proliferation,  caseation,  encapsulation,  organization,  and 
hyaline  transformation;  and  in  such  cases  all  steps  between  the  young 
miliary  epithelioid  tubercle  and  the  small,  deeply  staining  hyaline  masses 
can  be  seen.  In  such  cases  there  can  be  no  doubt  that  the  hyaline  droplets 
are  the  end-results  of  the  healing  of  tubercles.  The  stages  may  be  expressed 
as  follows:  epithelioid  cells,  caseation,  encapsulation,  organization,  contrac- 
tion, condensation,  hyaline  transformation.  Absolutely  continuous  stages 
may  be  seen  in  the  same  gland.  The  proof  for  the  first  point  necessary 
to  the  establishment  of  our  theory  is  easily  obtained:  these  hyaline  forma- 
tions can  result  from  the  healing  of  small  tubercles. 


342 


SIXTH  INTERNATIOKAL  CONGRESS   ON  TUBERCULOSIS. 


2.  In  my  last  one  hundred  autopsie^^  ten  cases,  showing  no  active  pul- 
monary  tuberculosis,  but  with  thickened  pleura  at  apices  aad  calcareous 
nodules  in  broneliiaJ  glands,  presented,  m  several  mesenteric  nodes,  small 
miliary  tubercles  undergoing  hyaline  transformation.  In  some  hyaline 
masses  a  minute  caseous  center,  or  a  angle  giant-ceU  or  a  few  epithelioid 
cells  remaining,  showed  conclusively  the  tuberculous  nature  of  the  process. 
In  a  case  of  pernicious  anemia,  and  in  one  of  hepatic  cirrhosis,  active  miliary 
tubercles  were  found  in  mesenteric  nodes  in  association  with  miliary  hyaline 
mass^  showing  variotis  stages  of  trsmsformation  from  tubercleSi  while  no 
tubercles  could  be  found  in  any  other  part  of  the  body.  Primary  tubercu- 
losis of  the  mesenteric  nodes  muat^  therefore,  be  more  common  than  is 
usually  supposed,  and  may  be  found  wholly  independent  of  any  intestinal 
lesion.  In  such  cases  healing  of  the  tubercles  may  occur,  and  the  end- 
result  of  such  healing  is  the  formation  of  hyaline  droplets. 

3.  In  the  great  majority  of  cases  in  which  hyaline  formations  are  found 
in  the  mesenteric  nodes  no  active  tubercles  are  found  in  the  body,  but  the 
form  of  the  hyaline  droplet,  its  sharply  circumscribed  character,  the  evidences 
of  a  capsule,  concentric  arrangement,  the  occurrence  of  plasma-cells,  the 
central  non-hyaline  or  calcareous  granular  matter — all  g^ve  abundant 
reason  for  assuming  that  they  represent  healed  tubercles. 

4.  Such  hyaline  droplets  are  most  common  in  the  mesenteric,  cervical, 
and  bronchial  nodes.  In  every  adult  body  that  I  have  examined  they  were 
present.  In  the  axillary  nodes  they  were  very  rare  in  my  cases.  In  hun- 
dreds of  axillary  nodes  examined  microscopically  in  cases  of  carcinoma  of 
the  breast  no  hyaline  droplets  were  found.  In  several  cases  of  tuberculoma 
of  the  breast,  the  axillary  nodes  showed  both  tubercles  and  various  stages 
of  hyaline  transformation  of  tubercles.  They  are  more  common  in  the  in- 
guinal nodes,  and  in  one  case  were  found  in  various  stag^  of  development 
in  connection  with  miliary  tubercles.  In  the  tonsils  they  are  extremely  rare. 
In  the  sections  from  four  hundred  tonsils  examined  in  this  laboratoryj 
tubercles  and  hyaline  droplets  were  found  only  in  two  cases.  It  is  cer- 
tmnly  a  very  significant  fact  that  the  only  hyaline  droplets  seen  in  any 
tonsils  were  in  these  two  cases  of  tuberculous  tonsils. 

5.  The  argument  may  be  brought  forward  that  any  lesion,  characterised 
by  active  celi-death  in  a  lymph-node,  may  on  healing  give  rise  to  a  hyaline 
formation.  Such  a  possibility  we  must  accept.  Focal  necrosis  of  a  lymph- 
node  due  to  diphtheria,  t3^hoid  fever,  sj^hilis,  chancroid,  or  other  infections 
would,  on  healing,  give  rise  to  a  focus  of  scar-tissue  which  would  undergp  a 
hyaline  transformation.  Accepting  this  as  a  definite  possibility,  the  question 
then  becomes  one  concerning  the  relative  frequency  of  hyaline  formations 
from  these  different  processes.  I  have  made  especial  investigations  as  to 
ibis  point.    In  so  far  as  diphtheria  is  concerned,  the  small  foci  of  fatty 


Fig.  3. — Miliary  epitkelioiii  ttU^ercks  mid  small  hyulino  ttoaM  tuijcrclc^s. 
gbttd  in  uaae  of  piihiionaiy  tul>erciilosia- 
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Fig.  4. — Primary  nitlhin^  lul»erctc  of  Jiiescnloric  i^Iiitnl,  undor;y;t>iiji»  hvaliue  inin«f ornia- 
tion.     Smaller  hyallm?  dropkts  re|>n?«entmg  oltier  heiile*!  Wiooa. 
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degeneration  and  necrosis  found  in  the  g^rm-centers  and  splenic  follicles 
am  usualiy  repaired  by  regeneration  of  like  tissue,  and  not  by  formation  of 
scar-tissue.  The  same  thing  is  true  of  the  ordinary  changes  in  the  mesenteric 
nodes  due  to  typhoid.  Small  focal  necroses  are  repaired  by  regeneration; 
only  in  the  case  of  larger  areas  of  necrosis  is  there  a  definite  mass  of  scar- 
tissue  formedj  and  this  does  not  often  occur.  Cases  showing  extreme  necrosis 
of  mesenteric  nodes  are  probably  usually  fatal  A  healed  purulent  focus 
will  be  replaced  by  a  mass  of  scar-tissue,  later  becoming  hyaline;  but  there 
is  also  a  diffuse  increase  of  stroma  in  the  neighborhood,  so  that  the  picture 
differs  from  that  of  the  ordinary  hyaline  (boplet.  8>^hilitic  changes  in 
the  lymph-nodes  are  also  more  diffuse  and  the  stroma  l>ecome3  hyaline. 
The  small  hyaline  formations  may,  however,  be  found  in  lymph-nodes  both 
in  syphilis  and  in  Hodgkin*s  disease.  It  becomes  a  question  in  such  cases 
whether  they  are  not  the  result  of  a  coincident  tuberculous  infection. 

The  absence  of  hyaline  formations  in  the  tonsils,  where  infections  are  so 
common,  the  lack  of  positive  proof  showing  their  formation  from  focal 
lesions  in  typhoid,  diphtheria,  superficial  burns,  etc*,  and,  on  the  other 
hand,  the  abundant  proof  that  they  are  frequently  formed  from  healed 
tubercles,  must  be  regarded  as  very  strong  evidence  in  favor  of  my  view 
that  in  the  majority  of,  if  not  in  all,  cases  they  represent  healed  tuberculous 
lesions  or  tubercles.  The  relatively  small  number  of  hyaline  formations  in 
the  mesenteric  and  bronchial  nodes  of  non-tuberculous  young  people,  while 
in  tuberculous  young  people  these  glands  usually  show  great  numbers  of 
hyaline  droplets  or  mas^s,  must  be  taken  in  support  of  the  view  of  their 
tuberculous  origin.  The  increasing  number  of  the  hyaline  droplets  with 
the  advance  of  years  supports  our  views  as  to  the  increasing  opportunities 
for  infection  in  adult  and  late  adult  life.  My  autopsy  material  contains 
but  few  children,  hence  I  cannot  speak  positively  as  to  the  frequency  of 
occurrence  of  hyalin  in  the  mesenteric  nodes  of  children,  but  the  cases 
examined  show  a  relative  rarity  of  these  formations  in  early  life, 

6.  The  formation  of  hyalin  would  seem  to  depend  upon  the  slow  healing 
and  replacement  by  connective  tissue  following  a  slowly  progressive  tissue 
destruction.  A  focal  tuberculous  infection  of  low  virulence  supplies  all 
the  needed  factoid,  and  the  slowly  developing  tubercle  is  finally  mastered; 
the  connective-tissue  transformation  takes  place,  and  this  new  connective 
tissue  still  more  slowly  becomes  converted  into  hyalin  as  it  progressively 
contracts  and  becomes  condensed. 

The  greater  frequency  of  hyaline  formations  in  the  cervical,  bronchial,  and 
mesenteric  nodes,  is  in  itself  suggestive  of  a  tuberculous  infection.  At  le^t, 
this  is  true  of  the  cervical  and  bronchial  nodes ;  in  the  case  of  the  mesenteric 
nodes  we  shall  be  obliged  to  believe  that  the  entrance  of  tubercle  bacilli 
through  the  intestine  is  much  more  common  than  has  been  assumed.    In 
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the  case  of  pulmonary  tuberculosis,  the  constant  association,  in  the  mesen- 
teric nodes,  of  hyaline  formations  with  miliary  tubercles,  and  the  presence 
of  all  possible  stages  between  these  two,  proves  beyond  all  doubt  that  such 
hyaline  formations  can  be  the  result  of  healing  tubercles.  Further,  in  a 
number  of  cases,  much  greater  than  we  have  supposed,  miliary  tubercles, 
in  stages  of  healing  and  hyaline  transformation,  are  found  in  the  mesenteric 
nodes  when  no  active  tuberculosis  is  found  elsewhere  in  the  body. 

In  the  presence  of  pulmonary  disease,  the  mesenteric  tubercles  may  be 
easily  explained  as  .the  result  of  bacilli  gaining  entrance  to  the  intestine 
through  ing^ted  sputum.  When  pulmonary  disease  is  not  present,  and 
when  no  other  tuberculous  focus  is  present  in  the  body,  the  entrance  of  the 
tubercle  bacilli  by  way  of  the  intestine  must  be  the  result  of  the  presence  of 
bacilli  in  dust  swallowed  with  the  saliva,  or  of  their  presence  in  food.  The 
latter  alternative  brings  us  to  the  disputed  r61e  of  the  bovine  bacillus.  In 
none  of  my  cases  was  any  attempt  made  to  settle  the  character  of  the  infec- 
tion; inasmuch  as  the  primary  mesenteric  tubercles  were  all  discovered 
accidentally  during  the  microscopical  study  of  the  lymph-nodes.  ESther 
human  or  bovine  bacilli  may  be  responsible  for  these  lesions,  what  I  wish  to 
establish  here  is  the  view  that  the  intestinal  route  is  a  common  avenue 
of  infection.  If  the  small  hyaline  droplets  in  the  l3anph-nodes  represent 
healed  tuberculous  lesions  in  the  great  majority  of  cases,  then  the  con- 
stant presence  of  hyaline  formations  in  the  mesenteric  nodes  of  adults 
must  be  interpreted  as  showing  that  all  advUs  receive  tvberck  bacilli  throtigh 
the  intestine.  If  we  accept  this,  we  have  gone  a  long  way  toward  accepting 
the  enterogenous  origin  of  pulmonary  tuberculosis,  for  if  tubercle  bacilli  so 
frequently  gain  entrance  to  the  lymph-nodes,  they  just  as  frequently  pass 
on  through  the  thoracic  duct  to  the  lungs  and  to  the  bronchial  glands.  In 
the  occurrence  of  hyaline  formations  in  the  mesenteric  nodes,  and  the  rela- 
tionship existing  between  such  hyalin  and  the  healing  of  tubercles,  the  enter- 
ogenous theory  of  the  origin  of  pulmonary  tuberculosis  finds  strong  support. 

In  conclusion  this  whole  matter  may  be  briefly  summed  up  as  follows: 

1.  Minute  hyaline  formations  are  present  in  the  cervical,  bronchial, 
and  mesenteric  nodes  of  all  adults. 

2.  Such  hyaline  formations  represent  healed  chronic  miliary  lesions. 

3.  Such  lesions  are,  in  the  great  majority  of  cases,  if  not  in  all,  miliary 
tubercles. 

4.  The  intestinal  entrance  of  tubercle  bacilli  must  be  a  very  frequent 
occurrence. 

5.  Pulmonary  tuberculosis  may  be  caused  in  a  large  number  of  cases  by 
bacilli  taken  into  the  upper  air-passages  in  dust,  swallowed  with  the  saliva, 
passed  through  the  intestinal  wall  into  the  thoracic  duct,  and  thence  carried 
to  the  lungs. 


Fig.  5. — V'ariotjii  stiigc^  of  hyaline  transformiiTloQ  of  miliarj-  liil«?rckM  of  iiies<^nteric 

gland. 
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According  to  author's  view  they  repreaent  healed  lesioni — tubw^iik*. 


UEBER  HISTOGENESE  DES  KNOCK ENTUBERKELS, 
Von  Dr,  Joseph  Kbrtesz, 


Zur  Killing  der  Anfang^tadien  der  Knoehenmarkstuberkulose  stellte 
Autor  im  pathologtsehen  Institut  d^  Herm  Hofrat  Prof,  Dr.  Pertik  IJnter- 
suchungien  an. 

Er  injicierte  eine  Tuberkelbazillen  enthaltende  Emulsion  (physidogiBcher 
Kochsalzlosung)  in  das  Knochenmark  des  Femur  der  Vcrsuchstiere  (Kanin- 
chen),  und  erhielt  durch  Totimg  dereelben  innerhalb  1-8  Tagen  ein  Unter- 
suehungj^material^  welches  die  betreffenden  verschiedenen  Veranderungen 
des  Knochenmarkes  aufwiea. 

Naeh  scinen  Untersuchuegen  b^ehreibt  er  die  Hisiog^nese  der  tuber- 
kulosen  Osteomyelitis  folgcndermossen: 

Die  in  das  Knoehcnmark  gelangten  Tuberkelbazillen  warden  sehr  schnell 
dnrch  polymorphe  Leukocyten  umringt,  weiche  sammt  elnem  Teile  der  im 
Invaaionsbezirke  sich  befindenden  fixen  BiEdegewehszellcn  binnen  2-3, 
Tagen  zu  Gmnde  gehen.  Ein  anderer  Teil  dieser  fixen  Bindegewebszellen, 
80wie  die  desquamierten  Endothelzellen  der  Kapillaren,  vermehren  sich 
amitotisch. 

Diese  Zellen,  sowie  die  jungen  proliferierten  Elemente,  gruppieren  sich  urn 
den  Tuberkelba^ilius  und  bilden  den  epithelioiden  Tuberkel,  welcher  am  4. 
Tage  schon  vollkommen  ausgebildet  ist.  Die  ersten  Tuberkel-Ricsenzellen 
sah  Autor  am  5.  Tage  auftreten,  weiche  in  diesem  Stadium  durch  Con- 
fiuieren  der  vermehrten  Kapillarendothelien  entstehen.  Am  7,  Tage  treten 
Lymphocjlen  um  den  Tul>erkel  herum  auf,  welch'  letzterer  in  seiner  Mitte 
schon  Zeichen  einer  Verkasung  aufweist.  Am  8,  Tage  dringen  die  Lympho- 
cyten  in  den  Tuberkd  binein  imd  es  entateht  der  lymphoide  Tuberkel 

Die  anfangliche  Ijeukocytenatihaufimg  entsteht  zweifellos  durch  cbemo- 
taktbche  Wirkung  der  Bazillen*  Die  Leukocyton  gelangen  jedoch  uicht  aus 
den  Blutgefassen  in  die  Nachbarsehaft  der  Bazillen,  scndem  aua  den  Septen 
des  angrenzenden  Knochenmarkes.  Die  sogenannten  wandun^losen  Blut- 
riiume  des  Knochennmrkes  filllen  sich  nach  Auswandcmng  der  leukocyten 
mit  roten  Blutkorperchen.  Diese  Blutraume  haben  nach  den  Beobachtungen 
des  Autors  eine  horaogene.stellenweise  clicke  Wandung.  Den  endothelialen 
Ueberzug  der  Wandungen,  welchon  Langemann  beschreibtj  sah  Autor  nicht* 

Die  Lumina  der  Kapitlaren  in  der  Umgebung  des  tuberkulosen  Gewebes 
werden  entweder  durch  Druck  obliteriert  oder  sie  verachwinden  dadurch^  dass 
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das  Endothcl  deaquamiert  und  sich  vermehrt.  Die  Adventitia  grosserer 
Gefasse  zeigt  auch  Zeichen  einer  reg^n  Proliferation.  Die  Rieseazenen 
konnen  nach  der  Auffaasung  des  Autors  auf  verschiedene  Weiae  isustaude 
kominen. 

Die  Anhaufung  und  Einwanderung  der  Lymphocyten  um  und  in  den 
Tubcrkel  am  7.  bezielmng^weise  8.  Tage  g^chieht  ebenfalb  aus  dem 
benachbarten  Knochenmarks  g^webe^  wodurch  dieses,  den  Tuberkel  umg^- 
bende  Gewebe  an  lymphoiden  Zelleji  armer  wird.  Die  bindegewebigen 
Elemente  sind  indessen  in  diesem  Gewebe  vermehrt.  Ea  ist  sehr  wahr- 
sheinlich,  dass  diese  Verinehruiig  des  Bindegewebes  die  Obliteration  der 
Blutraume  verursacht,  an  deren  Stellen  man  reticulares  Bindegewebe 
antrifft-  So  bewirkt,  abgesehen  von  den  Toxinen  der  Bazillen,  die  Oblite- 
ration der  Kapillaren  und  der  Blutraume  in  der  Umgebung  des  Tuberkeb  den 
Zerfall,  die  Coagulations-Nekrose  desselben. 


The  Histogenesis  of  Tuberculosis  of  Bones. — (Kertesz.) 

The  tubercle  bacilli  introduoed  iato  the  bone-marrow  of  rabbits  are 
quickly  surrounded  by  polymorphous  leukocytes,  and  theyj  aa  well  as 
some  of  the  fixed  connective-tissue  cells  situated  in  the  invaded  district, 
are  destroyed  within  two  or  three  days*  Other  fixed  connective-tissue 
cellsj  m  well  as  the  desquamated  endothelial  calls  of  the  capillarieS} 
increase  amitotically.  These  cells,  as  weU  aa  the  young  proliferated  ele- 
ments, group  themselves  about  the  tubercle  bacilli  and  form  the  epithel- 
ioidal  tubercle,  which  is  completely  formed  as  early  aa  the  fourth  day. 
The  first  tuberculous  giant-cells  appeared  on  the  fifth  day,  originating 
through  a  confluence  of  the  augmented  endothelium  of  the  capillaries. 
On  the  seventh  day  lymphocytes  group  about  the  tubercle,  which  shows 
signs  of  caseation  in  its  center.  On  the  eighth  day  the  lyTnphoc3rte3  pene^ 
trate  the  tubercle;  thus  originates  the  lymphoid  tubercle.  The  leuko- 
C3rtes  reach  the  neighborhood  of  the  bacilli  from  the  septa  of  the  neigh- 
boring bone-marrow* 

The  lumina  of  the  capillaries  in  the  neighborhood  of  the  tuberculous 
tissue  are  obliterated,  through  pressure  or  through  the  desquamation  of 
the  endothelium.    The  giant-cells  are  formed  in  different  ways* 

The  accumulation  and  the  migration  take  place  also  from  the  neigh- 
boring bone-marrow.  The  connective-tissue  elements  of  this  tissue  pro- 
liferate, obliterating  the  blood-spaces. 

The  destruction  of  the  tubercle,  its  coagulation  necrosis,  is  caused 
by  the  obliteration  of  the  capillaries  and  the  blood- spaces  in  its  neigh- 
borhood. 


L 


THE  KIDNEYS  IN  CASES  OF  TUBERCULOSIS  OF  THE 

LUNGS. 

By  Dr.  Joseph  Walsh, 

PiuiidflLpiiiA. 


The  kidneys  in  cases  of  tuberculosis  of  the  lungs  present  principally  the 
changes  that  would  be  expected  in  a  chronic  infectious  disease>  namely,  first, 
those  specific  to  the  general  disease,  like  tubercles  and  amyloid,  and,  second, 
the  general  Lnflammatory  or  degenerative  changes  common  to  many  infec- 
tious diseases.  In  previous*  studies  I  have  dwelt  especially  on  tubercle 
bacilli  in  the  urine,  tubercles  in  the  kidneys,  the  common  inflammatory  con- 
ditions obsen^ed,  and  the  relation  of  chronic  focal  interstitial  nephritis  to 
tuberculosis.  The  present  paper  is  a  short  rfeum^^  of  the  former  work,  which 
has  been  somewhat  extended^  with  some  special  remarks  on  chrome  general 
interstitial  nephritis, 

TUBEHCLBS. 

In  the  106  pairs  of  kidneys  studied  specially  for  tubercles ,  each  kidney 
being  cut  into  about  70  macroscopical  sections^  tubercles  were  found  57  times 
(53-8  per  cent-)-  On  account  of  the  frequency  of  round-cell  infiltration  in  the 
kidneys  of  these  cases^  only  absolutely  typical  tubercles,  showing  caseation 
and  giantrcells,  were  counted.  This  number,  therefore,  represents  the 
minimum,  since  it  will  be  readily  granted  that  many  tubercles j  especially 
young  ones,  show  neither  caseation  nor  giant-cells.  In  52  cases  in  which 
the  location  was  recorded,  these  tubercles  were  found  in  the  cortex  26  times; 
in  both  cortex  and  p3rramids,  24  times;  and  in  the  pyramids  alone,  t\\ice. 
They  were  usually  in  small  numbers  (one  to  five),  and  appeared  as  if  they  had 
developed  in  the  last  days  of  the  disease.  Altogether,  there  were  twelve 
cases  showing  numerous  tubercles — in  other  words,  a  condition  of  miliary 
tuberculosis. 

Tubercles  were  found  in  association  with  all  the  different  forms  of  nephri- 
tiB  in  such  numbers  that  the  tubercles  could  be  considered  to  have  little  or 

*  Proceedings  of  the  Philadelphia  Pathological  Soeiety,  vol.  vi,  No*  6,  1903;  the 
Second  and  Third  Annual  Reports  of  the  Heniy  Phipps  Institute;  Transaciiona  of  the 
International  Congrefis  on  Tuberctilosis  held  in  Paris  in  1905;  and  the  TransactioDS  of 
the  Second  AanuaTBIeetiDg  of  the  National  Afisociation  (or  the  Stud^r  and  Prevention  of 
Tuberculosis, 
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no  iiiAiSBeeoii  Ac  aqihzids  and^  mvmsdj,  the  oephfitiB  little  or  no  mflueDoe 
OB  the  ikvdopiQeat  of  the  mbei-dfi^.  Of  the  M  €mm  <tf  aeote  parencbj- 
21  diowod  tithBfrf»;  if  the  K  tmm  of  ebcHue  paren- 
i,23Aisv«dtDiieniB;  of  O* 2  etflescil  diffuse  nq^ritis, 
1  AmwiiJ  tiibcwlii;  of  the  12  eaaes  of  csftnaiB  general  mteT^titial  nepbntis, 
J^ksmeitxAmim;  rad  of  du^  £2  caHH«fdlM%^a««iliB^^  6  sbow^  tubercles. 
Tliere  w?re  three  cmm  of  vfaaafivs  JdiExiniiiMi — two  of  the  Mi  and 
mm  cf  tbe  right  kidnef  .    His  hcr  typical  cases  and  require  no  com- 

The  urme  of  a  certain  aumbo^ef  tbme  fitfa  «ib  examined  for  tubercle 
bttctflL     In  adtfitiMl^  ttader  tbe  <&e<tiQa  of  Dr.  Ravenel  and  myself,  Mr. 

i  stmfy  of  31  «■■&.  He  inoeiilated  each  time  the 
It  of  abacfil  MM  ft«,  of  tane.  Altogether,  54 
Oal  of  Ike  21  i  Miin,  4  aete  of  goinearpi^  died  of 
in  lltfM  or  tmm  4»^  Oitt  of  the  remaining  17,  tubercles  weie 
found  in  the  gntmipjgi  n^mmoL  wedts  U  times  (82J  per  cent.]« 

The  foUomag  table  shows  the  details  of  this  ioDcolation  study  in  !2 
ptttiefili  vhohaimrinittftid  lit  thehospttaL  Oneiiatef  the  12  urines  showed 
tiiite«hbnaittli>itaiBing(llial  k^to  raJczoseopMl  aanuaation),  and  tuber- 
dM  were  foutid  in  Ibi  U«lne(jr9  of  tbe  pallet,  but  the  urine  caused  aepiioemia 
in  pibea-pisi  evecj  Itsie  tnjeetod.  Okie  of  the  urines  showed  no  tubercle 
barilll  on  clalaing^  did  not  produee  tafaerculosis  in  the  gutnea-pig,  and  the 
kidticyti  i4  the  patient  sboved  no  tuberdesL  One  of  tte  urines,  showing  no 
tyboreie  bamUi  on  staining^  produced  tubenrulosis  in  the  gmnea-pig,  yet  the 
Mdovyi  of  the  patient  ahoweii  no  tubercles.  Out  of  the  remaining  8  urines, 
all  ilidWiKl  tuberde  baeiUi  on  staining,  7  uiin^  produced  tuberculosis  in 
the  ituitieft*pigi  »nH  8  time©  the  Iddne^-s  of  the  patients  showed  tuberd^.  One 
urine*  ihowed  tubercle  bacilli  on  staining,  and  the  kidnej-s  of  the  patient 
nhnwpil  t  iilicrt'lc«  without  the  urine  having  any  effect  on  gmnea-pigs.  Three 
uriittvt  KlitnuHl  tut>erclc  bacilli  on  stainingp  and  the  guinea-pigs  injected 
nhowml  mlK^rrultwia  without  tuberdes  being  found  in  the  kidneys  of  the 

tti  ui}mT  wonln,  it  would  seem  that  the  kidnej-s  may  contain  tubercles, 
\m*^\ll\  }m  itxtTtMe^l  mj*l  foiuul  ii)  tlio  urine,  and  j-et  the  urine  be  incapable  of 
Mtii^Vmfi  ^uiriea-plgi  (ona  eaae),  and,  again,  that  lining  tubercle  bacilli 
liApablo  of  infootlri((  guinen-piKs  may  pass  through  the  kidneys  without  the 
kifltinyft  nlumiiig  tiibttnlcH  (thnxj  casoe).  It  is  to  be  remembered  that  these 
kiflnftyn  wttm  vul  Into  pieres  ^^  to  ^  inch  in  cUameter,  and  every  abnor- 
mality, no  niatfi^r  litiw  ?  1:  '  *  i>^  mounted  and  stained.  The  tubercle  bacilli 
fmmd  In  Iho  urino  in  lli^  were  found  after  centrifugating  2000  ex.  of 

nrifKi,  mit\  mniiHwim  not  tlien  on  the  first  examination,  but  only  on  the 
^  ev#jn  tlitnl  examiaatiou. 
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TBM  EIDXETB   IN   PULMONAfiT  TUBE^mUXaL— 

Only  two  of  the  eleven  caaes  in  which  a  marked  conditaoa  of  focal  alK^ 
stitial  Qephritis  is  described  were  described  also  as  chrooic  general  ialtt^tial 
nephntis,  that  is,  the  condition  waa  a  ebromc  gMMBsni  iateri^tial 
with  focal  areas,  in  which  the  thickening  of  the  int^stiltal  tissue 
marked;  the  remaining  nine  were  in  a^oclation  with  acute  nod  chrooic 
parenehymatous  nephritis.  Eight  of  these  nine  appeared  to  be  gradu^Uj 
eveloping  into  what  could  only  be  described  as  a  chronic  gecicril  iater*^ 
stitial  nephritis,  and  furnish  the  basis  of  one  of  the  varieties  of  chroaie  gBSk- 
eral  interstitial  nephritis,  which  is  dealt  with  later. 

There  were  twelve  cases  of  chronic  general  interstitial  nephritis^  HOM  of 
them  marked  conditions.    One  (Case  No.  3S9e)  was  a  de&oite  subcttpsular 
^interstitial  nephritis,  the  thickening  of  the  interstitial  tissue  btilig  Unilill 

the  outer  half  of  the  cortex.  In  one  (Case  No*  2957)  the  thkkiiiiiK  ot 
the  interstitial  tissue  was  not  absolutely  general,  and  there 
whether  it  ought  to  be  named  a  marked  chronic  focjU  interstiti&l  or  » < 
general  interstitial  nephritis.  The  remaining  ten  were  ordiniuy  ettSfie  ct  no* 
marked  chronic  general  interstitial  nephritis. 

Special  Rem.^ks  in  Relatioh  to  iNTERsTrriAL  NspflUnRft. 

In  106  kidneys  from  cas^  of  tuberculosis  there  were  10  purp  eaaee  of 
chronic  general  interstitial  nephritis.  In  the  44  kidneys  studied  from  other 
chronic  diseases  there  were  23  cases  of  chronic  general  interstitial  nephritis. 
Moreover,  the  chronic  general  interstitial  nephritis  in  this  latn?r  cat«gur>'  w*a 
much  more  marked  than  in  the  former.  This  study  of  the  kidney  Itstuh  to 
the  conclusion  that  tuberculosis  of  the  lungs  is  antagonistic*  to  the  iirtlinary 
chronic  general  interstitial  nephritis,  just  as  it  appears  antagonistic  to  ehroni© 
general  sclerosis  of  other  organs  or  tissues.  It  appears,  however,  to  rather 
favor  the  development  of  local  sclerosis.  I  have  endeiivored  to  learn  the 
pathogenesis  of  the  focal  interstitial  nephritis  so  frequently  met  with,  but  m 
far  unsuccessfully* 

The  study  of  what  might  be  called  early  cases  of  chronic  geiieral  inters 
stitial  nephritis  in  tuberculosis,  and  the  campiirlson  of  thorn  with  the  ad- 
vanced  cases  of  chronic  general  interstitial  nepliritis,  appeaml  to  sh^nv  the 
following  different  kinds  of  chronic  general  interstitial  nephritis  which  I 
believe  are  due  to  different  causes,  namely: 

L  Chronic  general  interstitial  nephritis,  beginning  generally,  and  seeond* 
ary  to,  a  chronic  parenchjrmatous  nephritis  (secondary  Interstitial  nephritis), 

2.  Chronic  general  intei^titial  nephritis,  beginning  between  the  tubuloe 

and  not  dependent  on  a  preceding  parenchymatous  condition  (true  or  primary 

chronic  general  interstitial  nephritis).     This  is  the  common  form  of  clironie 

♦The  comparison  as  to  the  a^,  oeeupalion,  etc.,  af  the  tuberculoUfl  caam  and 
noa-tuberculoii3  ba^  already  been  carried  out  in  the  Third  .innual  Eeport  of  the  Heary 
Fhipps  Institute, 
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general  interstitial  nephritis,  and  the  majority  of  our  cases,  both  tuberculoua 
and  non-tuberctdous,  appeared  to  correspond  to  it. 

3*  Chronic  general  interstitial  nephritis,  beginning  in  or  about  the 
Malpighian  bodies*  I  have  never  seen  a  case  of  fully  developed  chronic 
general  interstitial  nephritis  in  which  I  could  be  sure  this  was  the  mode  of 
origin,  yet  I  have  seen  suggestions  which  warrant  me  in  thinking  that  such  a 
variety  of  chronic  general  inter^^titial  nephritis  occurs.  These  suggestions 
were  in  cases  of  chronic  focal  interstitial  nephritis  in  which  the  focal  thicken* 
ing  was  limited  to  the  tissue  around  the  Malpighian  bodies.  Whether  or 
not  the  cases  of  chronic  general  interstitial  nephritis,  in  which  the  Malpigh* 
ian  bodies  are  practically  all  fibroid,  bear  any  relation  to  this  form  of  nephritis 
I  do  not  know*  Every  one  has  remarked  cas^,  however,  in  which  the 
Malpighian  bodies  were  little  or  not  at  all  affected,  and  again  cases  in  which 
the  fibroid  condition  of  the  Malpighian  bodies  was  the  most  striking  feature. 
This  does  not  imply  that  all  cases  with  marked  fibroid  Malpighian  bodies 
must  have  begun  in  the  Malpighian  bodies,  because  I  have  no  doubt  that 
these  bodies  are  sometimes  affected  secondarily, 

4.  Chronic  general  interstitial  nephritis  developing  from  a  chronic  focal 
interstitial  nephritis,  that  is,  due  to  the  gradual  approximation  of  a  large 
number  of  chronic  focal  interstitial  areas.  Unlike  the  condition  in  the  sec- 
ond and  third  varieties,  these  focal  interstitial  areas  are  not  particularly 
localized  either  about  the  tubules  or  Malpighian  Vjodies,  but  are  generally 
scattered.  This  form  is  undoubtedly  frequent,  yet,  as  far  as  I  know,  has 
not  been  described*  Eight  cases  out  of  the  106  showed  a  chronic  focal 
interstitial  nephritis  which,  I  believe,  in  time,  could  only  be  described  as 
chronic  general  interstitial  nephritis. 

Chronic  general  interstitial  nephritis,  spreading  from  the  larger  blood- 
vessels (arteriosclerotic  interstitial  nephritis),  is  usually  a  focal  interstitial 
nephritis,  beginning  about  the  blood-vessels  between  the  cortex  and  meduUa, 
and  gradually  spreading  through  the  former,  and  only  sometimes  shows  an 
absolutely  general  dissemination.  It  is  commonly  thought  that  all  chronic 
general  interstitial  nephritides  show  a  thickening  of  the  blood-vessels.  This 
ia  not  true*  Out  of  12  cases  of  chronic  general  interstitial  nephritis  in  con- 
nection with  tuberculosis  of  the  lungs,  only  5  (42  per  cent.)  showed  thicken- 
ing of  the  blood-vessels.  Moreover,  the  reverse  is  also  seen,  for  out  of  92 
recorded  cases  of  other  conditions,  like  acute  and  chronic  parenchymatous 
nephritis,  32  showed  thickening  of  the  blood-vessels  (34.8  per  cent.),  though 
frequently  the  thickening  was  veiy  slight.  This  form  of  nephritis  was  found 
in  2  out  ot  44  kidneys  from  non-tuberculous,  but  in  none  of  the  kidneys  from 

tuber  culoua. 

Qffoma  general  mterstiUal  nephritis  due  to  passive  congestion  (cyanotic 
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induration)  begins  in  the  center  of  the  cortex,  about  the  small  venules. 
This  form  of  nephritis  was  found  in  none  of  the  kidneys  in  this  study. 

Capsular  mterstitial  nephritis,  a  condition  beginning  at  the  capsule, 
occurred  once  among  the  kidneys  from  cases  of  tuberculosis. 


Los  Rifiones  en  los  Casos  de  Tuberculosis  de  los  PulmoQes. — ^(Walsh.) 

Los  rinones  en  los  casos  de  tuberculosis  de  los  puJmones,  mostraon  tuber- 
culosis ulcarativa  en  2,8  per  cent,,  tuberculosis  positiva  en  53.S  per  c^nt., 
degeneraci6n  amiloidea  en  6,8  per  cent.,  infiltraci6n  en  1L3  per  cent,, 
nefrftis  parenquimatosa  aguda  en  41,5  per  cent.,  nefrltis  difundida  eo  L9 
per  cent.,  nefrftis  parenquimatosa  cr6nica  en  33.9  per  cent.,  nefrltis  inter- 
sticial  cr6mca  y  generalizada  en  11.3  per  cent,  y  nefrltis  intersticial  cr6nica 
focal  en  74.5  per  cent. 

Esto  parece  que  la  nefritis  intersticial  crdnica  locaUzada  puede  depender 
de  la  tuberculosis,  6  de  sus  infecciones  mistas,  mas  la  patogenesis  no  se  sabe 
todavfa. 

Las  condiciones  cr6nicas  intersticiales  generaUzadas  fueron  pocas  en 
mimero  y  de  earacter  leve,  por  to  tanto  es  posible  la  existencia  de  un  antag- 
onismo  entre  la  tuberculosis  y  la  nefritis  intersticial  cr6nica  generahzada* 

Inoculaci6n  de  de  la  orma  en  los  cobayos  demostrd  la  presencia  del  bacilo 
de  la  tuberculosis  en  la  orina  en  82.5  per  cent,  de  los  casos  experimeatados. 


Les  reins  dans  las  cas  de  tuberculose  des  poumons.~(WALSH.) 

Les  reins  dans  les  cas  de  tuberculose  des  poumons  r^v^lent  la  tuberculose 
ulcerative  dans  2.8  per  cent,  des  cas,  des  tubercules  positifs  dans  53,8  per 
cent.,  la  d^g^nerescence  amyloide  dans  6.6  per  cent.,  tumefaction  febrile 
des  cellules  du  parenchyme  dans  11.3  per  cent,,  nephrite  parenchymateuse 
aigue  dans  4L5  per  cent.,  nephrite  diffuse  dans  IJ  per  cent.,  nephrite  paren- 
chymateuse chronique  dans  33.9  per  cent.,  nephrite  interstitielle  g^n^rale 
chronique  dans  1L3  per  cent,  et  nephrite  interstitielle  focale  chronique  daoa 
74.5  per  cent, 

II  paratt  possible  que  la  nephrite  interstitielle  focale  chronique  peut 
etre  determinee  par  la  tuberculose  ou  les  infections  mixtes  qui  la  compli- 
quent;  mais  la  pathogenie  n'est  pas  encore  connue. 

Les  nephrites  interstitielles  chroniques  g^n^rales  etaient  peu  nom- 
breus^  et  d  un  caract^re  l^ger;  done  il-y-a  peut4tre  un  antagonisme  entre 
la  tuberculose  et  la  nephrite  chronique  generale  interstitielle. 

L'inoculation  des  urines  des  malarJes  dans  les  cobayes  revfilait  dea  ba- 
cilles  tuberculeux  dans  les  urines  de  82.5  per  cent,  des  caa^ 
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Die  Nieren  in  FUllen  von  Lungen-Tuberkulose. — (Waush.) 
Die  Nieren  in  F&llen  von  Lungen-Tuberkulose  zeigten  ulcerative  Tubei^ 
kulose  in  2.8  per  cent.,  positive  Tuberkeln  in  53.8  per  cent.,  amyloide  De- 
generation in  6.6  per  cent.,  triibe  Scbwellung  in  11.3  per  cent.,  akute  paren- 
chymatdse  Nephritis  in  41.5  per  cent.,  diffuse  Nephritis  in  1.9  per  cent., 
chronische  parench3anatose  Nephritis  in  33.9  per  cent.,  chronische  allge- 
meine  interstitielle  Nephritis  in  11.3  per  cent.,  und  chromsche  fokale  inter- 
stitielle  Nephritis  in  74.5  per  cent. 

Es  erscheint  als  moglich,  dass  die  chronische  fokale  interstitielle  Ne- 
phritis, Oder  ihre  Mischinfektion,  von  der  Tuberkulose  abh&ngen  mag,  aber 
die  Pathogenese  hat  man  noch  nicht  kennen  gelemt.  Die  chronischen  allge- 
meinen  interstitiellen  Bedingungen  waren  wenige  an  Zahl  und  milden  Grades; 
daher  ist  ein  Antagonismus  mdglich  zwischen  Tuberkulose  und  chronischer 
allgemeiner  interstitieller  Nephritis. 

Die  Inokulation  des  Urins  in  Meerschweinchen  zeigte  in  82.5  per  cent, 
der  F&lle  Tuberkelbazillen  im  Urin. 


PERIOSTITIS  ET  ADIPOSITIS  MULTIPLEX  TUBER^ 

CULOSA  TOXICA  TREATED  WITH 

MARMOREK  SERUM. 

By  0,  Ahrein,  M.D., 

AfOAB,  SwltterUnd. 


Two  years  ago  a  patient  came  under  my  care  at  Arosa  who  showed  an 
umimial  and  interesting  tj^  of  tuberculous  disease  which  I  could  not  find 
described  anyi;^^here  in  our  literature* 

The  anamnestic  data  are  the  following:  The  patient  (female)  was 
thirty-two  years  old.  She  had  been  well  and  strong  as  a  child,  and  was 
working  as  a  teacher  in  perfect  health  until  1899,  In  that  year,  for  some 
six  months,  she  n\irsed  her  sister,  who  subsequently  died  of  tuberculosis  of 
the  lungs.  Very  soon  afterward  a  general  weakness  and  lassitude  became 
more  and  more  perceptible,  and  after  some  months  pains  appeared  in  the 
legs,  in  the  loins,  and  in  the  sacral  part  of  the  vertebral  column,  at  first  dull, 
then  more  and  more  localized  and  definite,  and  eventually  down  the  tibia 
along  the  bone  itself  and  around  the  joints  of  the  feet.  Then  she  was  treated 
with  massage  and  electric  baths,  but  became  wor^.  She  still,  however, 
continued  her  work  at  schooL  Notwithstanding  the  treatment,  pains  around 
the  knee-joints,  especially  on  the  left  side,  were  added  to  the  pains  and 
ewellingis  in  the  legs,  and  afterward  in  the  arms,  where  big  swellings  over 
the  shoulders  and  down  along  the  sides  of  the  upper  arms  developed. 
These  next  appeared  around  the  hips,  and  later  on  in  the  neck. 

In  1906  the  patient  came  to  Arosa;  her  condition  was  then  as  follows. 
There  was  a  swelling  on  the  neck  {seventh  to  ninth  vertebra),  such  as  is  found 
in  spondylitis,  and  a  granular  roughness  which  was  very  painful  to  the  touch, 
along  and  over  the  left  jaw-bone.  There  were  diffuse  swellings  over  the 
shoulders  and  over  the  deltoid  muscles,  but  the  skin  was  not  thickened,  and 
the  muscles  themselves  were  unaffected,  although  the  subcutaneous  fat- 
tissue  showed  circumscribed  and  hard  swelling,  which  were  also  very  pain- 
ful to  the  touch.  Similar  swellings  existed  over  the  hips  (gluteus  maximus) 
and  along  the  upper  parts  of  the  thighs.  Along  the  crista  tibiae,  on  both 
aides,  were  rough  granules.    Over  the  muscles  of  the  lower  part  of  the  thighs 
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were  to  be  seen  diffuse  swelling  of  such  extent  that  the  legs  had  all  the 
appearance  of  elephantiasis. 

The  greatest  sensibility  to  touch  was  over  the  sacral  region  of  the  back- 
bone^ with  diffuse  swellings  in  the  neighborhood.  There  was  also  granule 
roughness  over  the  ninth  rib  on  the  right  side,  and  over  the  sternum, 

Everj^where  the  skin  itself  was  unaffected  and  could  be  felt  unthickened. 
It  could  be  hfted  up  in  the  usual  wa3%  even  where  there  were  diffuse  swellings. 
There  was  a  thickening  of  the  adipose  tissue  beyond  the  affected  periosteum 
of  the  jaw-bone,  of  the  ninth  rib,  of  the  cristae  tibiae,  and  of  the  sternum,  but 
the  bones  themselves  wei^  not  affected.  Besides  the  spondyhtis  cemcalis 
and  sacralis  there  were,  thereforei  to  be  diagnosed  a  periostitis  and  adipasitis 
multiplex. 

As  regards  other  symptoms,  the  top  of  the  left  lung  showed  a  slight  lesion^ 
but  no  glandular  swellings  were  to  be  found.  The  temperature  was  37,4'^  to 
37.6*^  C.  in  the  mornings  and  evening,  and  37 .S"*  to  38°  C.  late  in  the  afternoon. 

What  was  the  cause  of  this  disease?  Such  swelling;s,  I  am  told,  are 
sometimes  found  in  gouty  people.  Luetic  patients  may  show  similar 
ones  also.  But  both  conditions  were  to  be  excluded  in  this  case.  The 
affection  of  the  left  apex,  slight  as  it  was,  inevitably  pointed  to  tuber* 
culosis. 

This  diagnosis  was  justified  by  experimental  injections  of  tuberculin,  on 
the  administration  of  which  a  reaction  of  the  temperature  to  37°  C.  and  more^ 
and  a  reaction  in  loco,  that  is,  increased  pains  and  increased  swellings,  took 
place.  Neither  any  eruption  nor  abscess  formation  ever  was  to  be  seen; 
the  skin  never  became  red  or  inflamed,  and  the  swellings  remained  hartl,  like 
infiltrations.  It  is  to  be  supposed  that  they  were  caused,  as  well  as  the 
periostitis,  by  the  tuberculo toxins,  and  1  therefore  call  the  whole  affection 
periostitis  et  adipositis  multiplex  tuberculosa  toxica, 

I  kept  this  patient  in  bed  for  six  and  a  half  months  and  treated  her  with 
compresses  and  bandages  of  absolute  alcohol,  combined  with  the  exhibition 
of  iodipin.  Tuberculin  treatment,  even  ^ith  the  smallest  doses  of  tuber- 
culin Denys  and  tuberculin  B^raneck,  was  impossible,  as  the  pains  became 
unl>earable  after  the  injections.  The  swellings  began  to  diminish  after  some 
months,  and  the  patient,  who  had  been  absolutely  unable  to  sit  or  to  walk, 
but  was  obliged  to  lie  prone  on  her  back  all  the  time,  could  begin  to  walk 
and  move  about  a  little. 

On  account  of  her  mother's  death  she  had  to  leave  Arosa  in  the  spring 
of  1907,  but  she  came  back  again  in  the  following  winter,  and  then  showed 
renewed  and  increased  swellings  and  pains,  but  only  in  the  same  places  m 
before, 

I  made  a  trial  of  Slarmorek  serum,  and  was  astonished  to  see  the  influence 
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it  exercised  upon  the  affected  parts.  After  the  applications  of  the  serum, 
which  was  given  as  an  enema  every  morning  for  a  week,  with  intervals  of  two 
or  three  weeks,  increased  pains  appeared  and  the  swellings  became  hot,  but 
the  temperature,  which  had  previously  gone  up  to  37.4°  to  37.6°  C.  in  the 
evening,  became  normal.  After  the  first  week  the  patient  could  mov^  about 
better  and  bend  herself,  while  the  second  series  of  enemata  brought  about 
a  still  more  distinct  improvement.  The  contours  of  the  foot-joints,  knees, 
etc.,  became  more  and  more  visible,  and  the  elephantiasic  appearance  of 
the  legs  disappeared  altogether.  The  patient  still  continues  with  the  serum 
treatment,  interrupting  it  for  two  or  three  weeks  between  each  series  of 
enemata.  She  is  happy  and  full  of  life  again,  is  becoming  more  and  more 
a  normal  member  of  human  society,  and  is  given  back  to  life  after  3rear8  of 
pain  and  suffering. 


ZUR  PATHOLOGIE  DER  PERITONEALTUBERKULOSE. 


Von  Dr,  med*  Walter  Altschxjl, 


Die  Perit.onoattuberkulo9e  ist  ein  Lieblingskind  der  chirupgiflcben  Liter- 
fttur,  aljer  ein  SticfkinJ  der  pathologisehen  Anatomen.  In  der  ganjsen 
pathologiHch-anatomischen  Literatur  der  letzten  Jahre  babe  ich  oicht  %iel 

I  fiber  die  Aetiologie  deraelljen  gefunden.  Und  doch  ist  sie  kein  so  selteoer 
Befund  \m  den  Sektionen;  unter  10,322  Protokollen,  die  icb  im  deutaebeii 
pathologkchcn  Inatitut  m  Prag  daraufhin  nachgpsehen  babe,  fand  icb  29^ 

» F&lle  aiclxrrer  Peritonoaltuberkulose*    Man  war  friiber  der  Anaicht  daas  alle 

'  FeritoneaUubcrkuIosezi  entweder  vom  weiblicben  Genitale  oder  vom  Darm 
ttUigebeii. 

Dais  weiblielie  Genitale  ist  als  Iniektionsquelle  gewisa  nicht  in  alien 
FAIlen  auazuBcbaltcD,  und  nach  dem  Sektionsmaterial,  das  mir  zur  Yer- 
fugling  steht,  glaul^  ich,  ist  die  Annabme  berecbtigt,  dasa  eine  Fortleitung 

itutnindeflt  m6glich  iiit,  Allerding^  muss  man  in  Betracbt  Ziehen,  daaa 
eiiienieitR  die  Infektion  dee  Peritoneums  und  des  Genita!es  gleichzeitig 
und  unabhingtg  von  einander  zustandekommen,  andererseits  aber  das 
Genitale  auch  vom  Peritoneum  aus  infiziert  werden  kann*  Fiir  die  letztere 
Eventualitat  ispreebcn  die  FiUle  von  Tuberkulose  des  abdominellen  Tuben- 
eades  oder  aolche  Falle  wobei  rezenter  Uterustuberkulose  das  Fortscbreiten 
der  Infektion  von  der  alteren  Tubenaffektion  zum  Uterus  zu  ersichtUch  ist, 
Uberdies  iat  dm  prozentuale  Verhaltnis  der  weiblicben  Personen  gewiss 
nicbt  so  uberwiegpnd,  dasa  man  daraus  auf  ein  grSsseres  Befallensein  wdb- 
licher  Individuen  scbliessen  diirfte ;  ich  fand  unter  299  Fallen  von  Periton- 
eal tulierkuloae  156  weibliche  Personeo—also,  52  Prozent;  und  von  den 
btzteren  war  nur  52  mal  Genitaltuberkulose  2U  konstatieren* 

Die  Tuberkulose  des  Darmea  als  alteiniger  Auagangapunkt  der  Peri- 
tonealtuberkulose  anzunehmen,  1st  kaum  zu  verteidigen,  da  in  einer  grossen 
Anzahl  von  Fallen  gar  keine  Darmaffektion  gefunden  wird. 

So  acbeint  es  denn  notwendig  andere  Infektionsquellen  fiir  das  Peri- 
toneum zu  suchen,  und  da  muss  man  wohl  zuerst  an  die  peribronchialen 
Lymphcb^sen  denken,  die  bekanntlich  der  h&ufi^te  und  in  einer  grossen 
Anzahl  von  Fallen  der  alleinige  Sltz  der  Tuberkulose  sind,  Es  drangt  sich 
una  nun  die  Frage  auf:  Welches  ist  der  Weg,  den  die  Tuberkelbarillen  aua 
der  Brusthoble  in  die  BauchhOhle  einschlagpn?    Zwei  Wege  fiibren  dahin: 

^die  Blutbahn  und  der  Lympbweg, 
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Bei  Beaiitzung  der  Blutbahn  mussten  die  Tuberkelbazillen  zunachat  in 
den  Lungenkapillaren  atecken  bleiben,  und  daaelbst  Lungentuberkuloae 
erzeugen.  Nun  gibt  es  aber  Falle  von  Tuberkulose  des  Peritoneuma  bei 
denen  Lungentuberkulose  vollstandig  fehlt  (11  Falle  meiner  Btatistik). 
Gegpn  die  Beteiligiing  der  Blutbalm  spricht  aucb  der  Umstand,  dass  bei 
miliarer  Aussaat  gewdhnlich  das  Peritoneum  intakt  bleibt.  So  kommt  man 
also  per  exclusionem  auf  den  Limaphweg. 

Durch  die  Arbeiten  von  Sappey,*  und  in  neuerer  Zeit  durch  Kattner,t 
ist  nachg^weisen  dass  eioe  Kommunikation  zwischen  Brust  und  Bauch- 
lioUle  durch  LymphgefSsae  tatsachlich  besteht;  Kiittner  hat  sogar  gefunden 
dmB  dJese  Gefasse  fiir  den  Lymphstrom  in  beiden  Richtungen  durcbgangig 
sind.  Es  ging^  demnach  der  Infektionsweg  von  den  peribronchialen  Lymph- 
driisen  durch  die  perforierenden  Lymphgefasse  dm  Zwerchfells  in  die  Bauch- 
hohle  und  zwar  am  h&ufi^ten  zu  den  retroperitonealen  Driisen,  die  fast 
jcdesmal  bei  Peritonealtuberkuloae  miterkrankt  sind.  Dasa  dieser  Weg  auch 
wirklich  eingesclilagen  wird,  bevveisen  Falle,  bei  denen  sich  ausaer  in  den 
peribronchialen  Driisen  nur  in  den  retroperitonealen  Drusen  Tuberkulose 
vorfindet.  Eine  zweite  Infektionsart  ist  der  Durchtritt  der  Tuberkel- 
bazillen durch  das  Zwerehfell  und  LokaUsation  der  Tuberkulose  an  der 
unteren  Flache  desselben,  wie  sie  in  Irdtialfallen  bisweilen  vorkommt* 
Diese  Anschauungpn,  die  TendelooJ  in  mehreren  Aufsatzen  vertreten  hat, 
be^nnen  jet3t  allgemein  anerkaunt  zu  werden. 

Nun  ist  folgende  Frage  zu  beantworten:  Wann  kommt  es  zu  einer  Tuber- 
kulose der  Lunge  und  wann  zu  einer  Aussaat  auf  das  Peritoneum?  Woher 
kommt  ea,  dass  bei  Feritonealtuberkulose  die  Lunge  gewohnlicb  wenig^  manch- 
mal  iiberhaupt  nicht  offiziert  ist?  Tendeloo  ist  der  Amicbt  dass  der 
Lymphstrom  in  der  Ilicbtung  von  der  Brust-  in  die  Bauchhohle  nur  dann 
moglich  ist,  wenn  der  intrathorakale  Druck  grdsser  wird,  und  gibt  als  eine 
Ursache  hierfur  Verwachsuogen  der  Lunge  mit  der  Brustwand,  besonders  aber 
mit  dem  Zwerehfell  au*  In  deni  von  mir  durchgesehenen  Material  von 
mehr  als  10,000  Sektionen  waren  bei  den  299  Fallen  von  Peritoneal  tuber- 
kuloaen  199  mal  die  Lungen  adharent  (darunter  in  26  Fallen  nur  cine  Lunge), 
51  mal  fand  sich  nur  eine  Anwachsung  an  der  Spiize.  Von  den  restlichen 
Fallen  (46)  waren  33  mal  die  Lungen  als  frei  angegeben;  bei  den  librigen  13 
waren  Verwachsungen  nicht  erwahnt,  so  dass  man  amiehmen  kaim  dass  auch 
bei  diesen  Fallen  die  Lungen  frei  waren.     Es  ergibt  aich  also  dass   nur 

*Sapp«y:  Auatoinie,  Phyaiologi©  et  Pathobgie  des  YaXmrnrnx  lymphatiques, 
Paris,  IS74. 

t  Kiittner:  "Die  perfomrenden  LympUgcfasse  dee  Zwerchfells  tmd  ihre  path^ 
bgisehe  Bedeutung,**  Beitra^  s.  kliu.  Cmmrgiet  IWS,  Bd.  xl. 

J  Tendeloo:  ^^Lyrophogone  retrograde  Metaataien  von  Bakt^nen,  Gesehwubt- 
zeUen,  und  SUub  aus  der  Brust*  in  die  Bauchh^ble,  besonders  in  para-aortalen  Lymph- 
draaenj"  MilncUener  med,  Wochenachnft,  1904,  No.  35.  lind.r  "Lymphogene  retro- 
grade Tuberkuloee  dnigor  BatiuhorgaDe/'  MOncheaer  med  Wooheaflchnfl,  1005*  Noa. 
21  und  22. 
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in  ungigfahr  |  der  Faile  starkere  Verwachsimgen  Torhaoden  wareo,  so  daas  die 
angefillirte  Anstebt  Teodeloos  wen^gpieos  nieht  fur  alle  Fille  so^eBeo 
dSrfte.  Ich  babe  a^gar  gefundra,  daffl  gprade  bei  den  9o^imimte0  ranen 
FMleo  TOD  Peritoneal  tuberkuloee  (d.  k  bei  Fallen  veo  nur  noch  Tttberkulooe 
der  bronchialen  Drusen  vorhaDden  ist)  die  LuBgen  giewlihcilich  nieht  ad- 
bizcut  waren-  Ich  habe  von  diesem  GesicbtsfmiUct  aus  1023  P^otokolle  uber 
Tuberkuloeen  imtersucht  imd  gefunden,  dass  bei  281  Filleo  sich  mne  Tuber- 
kukae  der  Bauchorgane  fand;  hiervon  waren  190  mal  die  Ijougen  adhi^reot, 
d  L,  in  67J  %,  55  mal  an  der  Spltie  adharent,  d.  L,  in  l&i  %,  und  36  mal 
frei,  d.  L,  in  13%.  Bei  dan  742  Fallen  obne  Betdligung  der  Baucbargaiie 
wweetk  adh&rent  441,  d  I,  59i%,  an  der  Spit^e  adharent  209,  i  L,  28%  und 
Irei  92,  d.  i*,  12j%.  Der  Frozentsati  der  freien  Lungm  ist  also  bei  Affektion 
der  B&uehorgane  sogar  um  ^  geringes  grosser  als  bei  Fehlen  derselbeo* 

Dtirch  die  Ergebnisse  di^er  Untersuchung  veranlasst,  habe  ich  \*ersucht 
cine  andere  Erklaruug  fur  die  oben  erwahnten  Fragen  mi  finden^  und  habe 
mir  folgende  AnMcht  zurechtgel^: 

Der  Heilungsprose^  der  Tuberkuloee  m  den  Peribronchialdiiiseii  kann 
auf  Eweieflei  Art  vor  sich  geben:  vom  proximalen,  imd  vom  dislalen  teile 
am.  Konmit  es  nun  zu  einer  Propagation  der  Tuberkuiose  (was  natHiiieh 
nieht  immer  der  Fall  sein  muss),  so  ist  dieser  Unterschied  too  Bedeutimg, 
Koount  ea  distal  m  einer  AusheOung,  so  ist  der  Weg  nur  in  den  ductus  thora- 
dcQs,  t.  e.,  in  die  Blutbahn  frei,  und  die  Tuberkelbasillen  gelang^n  in  die 
KEpniaren  der  Lunge,  wosie  stecken  bleiben  und  Lungentuberkulose  ^^zeugen. 
Beginnt  die  Ausheilung  proximal,  so  ist  der  Weg  in  die  Blutbahn  verschloss- 
en  und  es  kommt  nun  m  einer  retrograden  Verschleppung  dureh  die  perform 
ienenden  L}TDphgefasse  des  Zwerchfalls  auf  das  Peritoneum-  Naturlieh 
kann  bei  Erkraakung  mehrener  Bronchialdruaen  ein  TeH  prDximal,  em  Teil 
distal^  ausheilen,  und  so  waxen  dann  jene  Falle  verstandlich,  in  denen  hek 
adiwoer  Lungentuberkulose  sich  Peritoneal  tuberkuiose  vorfindet^  wobm 
man  k^ne  der  beiden  als  primar,  sondem  beide  als  sekundaret  Erkrankung 
Ton  den  peribroncMalen  Lymphdrusen  aus  anseben  muss,  weim  auch  ^ne 
Affektioo  spater  auftritt  als  die  andere, 

Diese  Ansicht,  durch  welche  sich  samtUche  Varietaten  der  Paritoneal- 
ttiberkulose  erklaren  tiessen,  will  ich  durchaua  nieht  als  unbedingt  feststehend 
hinstellen.  Ich  woUte  nur  eine  Anregung  geben  In  wdcher  Richtung,  meines 
Erachtens,  wir  zu  einer  Erklanmg  der  tuberkulosen  Infektiou  der  Bauchor- 
gane  gelang^n  konnten,  Naturlieh  musste  di^e  Anschauung  expenmentell 
gestutzt  werden  kdnnen;  ich  wiU  versuchen,  ob  es  mir  gelingt,  voa  den 
Peribronchialdrusen  aus  nach  Abbindung  der  zufuhienden  Ljrmphgeflase 
Injektionsnmsse  in  die  Blutbahn  zu  bringen,  und  umgekehrt  uach  Abbind- 
ung der  abfuhreuden  Lymphgefa^e  die  Bauehorgane  zu  injizieien,  und 
werda  s&uerzdt  dariiber  berichten. 
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The  Pathology  of  Tuberculous  Peritonitis,— (.^tschul,) 

Although  tuberrulous  peritoaitis  is  quite  frequent,  as  indicated  by 
the  fact  that  the  author  found  299  cases  among  10322  autopsy  reports, 
the  recent  pathological  literature  contains  practically  nothing  about  the 
etiology*  It  was  formerly  believed  that  all  cases  of  tuberculous  peritonitis 
originated  in  the  female  genitalia  or  in  the  intestine*  Infection  may  be 
simultaneous  and  independent,  in  the  female  genitalia  and  in  the  peri- 
toneum, or  the  genital  infection  may  be  secondary  to  that  of  the  peri- 
toneum, as  shown  by  cases  of  tuberculosis  of  the  abdominal  end  of  the 
tube,  and  in  cases  of  recent  uterine  tuberculous  in  which  it  can  be  proved 
that  the  infection  has  reached  the  uterus  from  an  old  tubal  focus.  Although 
the  per<^ntage  of  cases  is  greater  among  females  than  among  males,  the 
difference  is  not  sufficient  to  indicate  a  greater  frequency  among  women. 
Among  299  cases  of  tuberculous  peritonitis,  the  author  found  that  156» 
or  52  per  cent,,  were  women,  and  of  these  156  cases  only  52  showed  tu- 
berculosis of  the  genital  organs*  The  intestine  cannot  be  regarded  as  the 
sole  point  of  origin  of  tuberculous  peritonitis,  as  there  are  many  cases 
without  intestinal  involvement*  The  peribronchial  lymph-glands  suggest 
themselves  as  the  sources  of  the  infection,  which  may  spread  either  by 
the  blood  or  by  the  lymph-channels*  If  the  baciUi  were  carried  by  the 
blood,  they  would  be  arrested  in  the  pulmonary  capillaries  and  set  up 
pulmonary  tuberculosis;  but  there  are  many  cases  of  tuberculous  peri- 
tonitis without  any  pulmonary  involvement  (11  cases  in  the  author's 
statistics)*  The  fact  that  the  peritoneum  usually  escapes  in  miUary 
tuberculosis  la  also  against  the  blood  paths*  By  exclusion  we  therefore 
arrive  at  the  conclusion  that  the  infection  travels  by  way  of  the  l>Tnph- 
channels,  Sappey  and  Kiittner  have  shown  a  communication  between  the 
thoracic  and  abdominal  cavities  by  way  of  the  lymph-vessels,  and  KCitt^ 
ner  found  that  the  lymph  passes  in  both  directions  through  these  vessels. 
The  path  of  infection  is,  therefore,  from  the  peribronchial  l>TBph-glanda 
through  the  perforating  lymphatics  of  the  diaphragm  into  the  peritoneal 
cavity,  chiefly  to  the  retroperitoneal  glands,  which  are  almost  always 
involved  in  tuberculous  peritonitis.  That  the  infection  travels  by  this 
path  is  shown  by  those  cases  which  only  present  tuberculous  lesions  in 
the  retroperitoneal  and  peribronchial  glands*  The  tubercle  bacilli  may 
also  pass  through  the  diaphragm,  and  produce  localized  tuberculosis  of 
the  lower  surface  of  that  membrane,  as  sometimes  occurs  in  early  caaea 
(Tendeloo)* 

Under  what  conditions  does  pulmonary  tuberculosis  develop,  and 
what  are  the  factors  which  determine  infection  of  the  peritoneum?    Why 
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Mt  tbe  lungs  usually  iBYolved  but  little  or  not  at  all  in  tuberculous  peri- 
tniitis? 

Tendeloo  is  of  the  opinion  that  the  lymph-stream  can  only  travel  from 
the  thoracic  cavity  toward  the  peritoneal  cavity  when  the  intrathoracic 
ptomne  ifl  greater,  and  he  gives,  as  one  of  the  reasons,  the  presence  of 
adhedons  binding  the  lung  to  the  chest-wall,  and  particularly  to  the 
diaphragm.  In  the  material  which  the  author  examined,  and  which 
amounted  to  more  than  10,000  autopsies,  299  cases  of  tuberculous  peri- 
tonitis showed  pleural  adh^ons  in  199  instances  (adhesion  of  only  one 
pleura  in  26  cases);  in  54  cases  the  adhesion  was  limited  to  the  apex;  in 
33  of  the  remaining  45  cases  the  lun^  were  free,  and  in  13  adhesions 
were  not  mentioned,  so  that  it  may  be  admitted  that  the  lungs  were  free 
in  the^  cases  also.  It  follows,  therefore,  that  adhesions  of  any  extent 
were  present  in  only  two-thirds  of  the  eases;  henoe  Tendeloo's  theory 
do^  not  apply  to  all  cases*  The  author  found,  in  the  so-called  cases 
of  pure  tuberculous  peritonitis,  that,  in  the  cases  in  which  only  the  bron- 
chial glands  were  involved  outside  of  the  peritoneum,  the  lung9  were 
usually  not  adherent*  He  studied  1023  autopsy  reports  of  tubercular 
subjects  with  this  pomt  in  view,  and  found  that  of  the  2S1  cases  which 
showed  tuberculosis  of  the  abdominal  organs,  190,  or  67i  per  cent.,  had 
pleural  adh^ons;  55,  or  19^  per  cent.,  bad  apical  adhesions;  and  36,  or  13 
per  cent.,  were  free.  In  the  742  cases  without  involvement  of  the  abdom- 
inal  organs,  441, or  59^  per  cent., had  adhesions;  209 j or  28  per  cent., apical 
adhesions;  and  in  92,  or  12^  per  cent.,  the  lung?  were  free.  Hence  the 
percentage  of  cases  ii^nthout  pleural  adhesions  is  slightly  higher  when 
the  abdominal  organs  are  involved  than  in  cases  without  abdominal 
tuberculosis.  The  author  suggests  the  following  explanation:  In  tuber- 
culosis of  the  peribronchial  ^ands  the  healing  process  may  begin  in  the 
proximal  or  in  the  distal  portion.  If  the  infection  spreads*  the  manner 
in  which  the  healing  tolces  place  is  of  some  importance.  If  recovery 
be^ns  in  the  distal  portion,  the  bacilli  cAn  escape  only  into  the  thoracic 
duct,  i,  e.,  into  the  circulation.  The  bacilli  enter  the  capillaries  of  the 
lung,  where  they  are  arrested  and  produ<^  a  pulmonary  tuberculosis.  If 
healing  begins  in  the  proximal  portion,  access  to  the  circulation  is 
blocked,  and  the  bacilli  are  carried  in  a  retrograde  direction  through  the 
perforating  lymphatics  of  the  diaphragm  to  the  peritoneum.  If  several 
bronchial  glands  are  affected,  it  is^  of  course,  possible  that  healing  may 
begin  in  the  proximal  end  of  some,  and  in  the  distal  portion  of  otberSt 
which  would  explain  those  cases  in  which  a  severe  pulmonary  tubercu- 
is  associated  with  tuberculous  peritonitis,  and  in  which  both  proc- 
\  are  secondary  to  disease  of  the  peribronchial  lymph-glands^  although 
ofie  localization  may  appear  later  than  the  other. 
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By  Dh.  J.  T,  Uux>M, 

pyioddphim. 


Tbe  liver  in  tuberculosis  has  been  studied  by  a  number  of  observers  in  the 
course  of  the  last  centu^J^  Among  the  earlier  observers  it  was  thought  to 
be  very  rarely  the  seat  of  tubercle  or  other  manifestations  of  the  general  dia- 
eaae,  but  with  the  improvement  of  microscopical  and  histological  methodsp 
we  find  that  very  few  cases  of  tuberculosis  go  to  autopsy  without  some 
evidence  of  hepatic  disease. 

LouiB,  in  1843,  found  tuberculosis  of  the  liver  but  twice  in  1^ 
autopsies  on  tuberculous  subjects*  Forster,  in  1854,  was  able,  after  pro- 
longed search,  to  find  but  three  cases  of  hepatic  tuberculosis.  In  an  investi- 
gation undertaken  by  Bristowe  in  1858  to  discover  the  relation  between 
liver  abscess  and  intestinal  ulceration,  he  found  that,  of  167  cas^  of  tuber- 
culous ulcers  of  the  intestines,  but  twelve  cases  showed  "  cavities  in  the  liver/' 
Waldenberg,  in  1869,  reports  that  it  is  the  organ  most  frequently  affected 
in  experimental  tuberculosis,  but  this  is  due  to  inoculation  into  the  peritoneal 
cavity,  Arnold,  in  1880,  considers  it  an  almost  constant  finding  in  cases 
of  tuberculosis*  Simmonds,  in  1888,  found  it  in  76  per  cent,  in  adults,  92  per 
cent,  in  children,  and  in  78  per  cent,  in  general.  Zehden,  in  1897,  found 
miliary  tubercles  in  50  per  cent,  of  fatal  esses,  corresponding  with  the  fre- 
quency of  intestinal  ulceration.  Rolleston  is  inclined  to  put  the  average 
at  less  than  50  per  cent*  Rosenberger,  in  1906,  found  rmliary  tubercles  in 
83.8  per  cent,  of  livers  examined  histologically.  White,  in  1907,  found  them 
in  70,3  per  cent* 

Tuberculosis  manifests  itself  in  the  Uvej^  as:  (1)  Miliary  tubercles*  (2) 
Solitary  tubercle,  (3)  Tuberculous  cirrhosis.  We  will  examine  them  in 
order.  Miliary  tubercles  are  decidedly  tbe  most  common  manifestation  of 
tuberculosis  in  the  liver,  and  have  been  described  by  many  observers.  They 
are  usually  found  in  or  adjoining  the  portal  spaces,  but  may  be  found  withiB 
the  lobule.  They  are  usually  typical,  and  present  the  characteristic  features 
of  the  miliary  tubercle  very  beautifully  on  the  background  of  liver  substance. 

Portal  of  Infection,— Infection  of  the  liver  may  take  place  in  utero, 
the  bacilli  being  transmitted  by  the  umbUical  vein.  Sabourin,  in  1891, 
found  miliary  tubercles  in  the  liver  and  spleen  of  a  child  eleven  days  old,  in 
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whose  mother  there  was  phthisis  pulmoaalis,  but  no  evidence  of  mammary 
or  genital  tuberculosis.  He  concluded  that  the  infection  traveled  by  way 
of  the  umbilical  vein.  Nocard,  in  1895,  reported  a  case  of  tuberculosis 
of  the  liver  in  a  calf  in  whose  mother's  placental  cotyledons  there  were 
tubercles  containing  giant-cells.  Von  Honl  found  tubercles  in  the  liver 
and  other  organs  of  a  fifteen-day-old  child  in  whom  the  tubercle  imdoubtedly 
antedated  birth.  His  reason  for  believing  that  they  were  older  than  fifteen 
days  was  the  amount  of  fibrous  tissue  about  the  lesions.  D'Arrigo  inocu- 
lated female  guinea-pigs  with  tuberciilosis  and  then  allowed  them  to  become 
pregnant.  Some  went  to  term  and  others  aborted.  In  those  going  to 
term,  the  offspring  showed  tubercles,  particularly  of  the  liver  and  the  ab- 
dominal organs.  In  those  aborting  after  the  first  half  of  pr^nancy,  there 
were  tubercles  and  tubercle  bacilli  in  the  livers  of  the  offspring.  Bar  and 
Renom  inoculated  into  animals  the  blood  from  the  cut  umbilical  cord  of 
children  bom  of  tuberculous  mothers.  In  two  cases  out  of  five  the  animala 
showed  tuberculosis.  In  one  case  the  child  died,  and  portions  of  its  organs 
were  inoculated  into  animals  and  produced  tuberculosb  of  the  animals. 
From  the  observations  of  these  authors  we  conclude  that  tuberculosis  can 
be  carried  from  mother  to  child  by  way  of  the  umbilical  vein,  and  that  it 
manifests  itself  in  the  liver  of  the  child. 

In  the  adult  the  infection  is  generally  considered  to  take  place  by  way 
of  the  portal  vein.  RoUeston  thinks  that  the  infection  takes  place  via  this 
vein  in  chronic  tuberciilosis  coming  from  ulcers  in  the  intestine,  and  in  acute 
tuberculosis  by  way  of  the  hepatic  artery.  This  view  is  also  held  by  Zehden, 
who  thinks  that  the  initial  foci  are  likely  to  be  in  the  intermediate  zone  of  the 
lobuk^f  where  the  lumen  of  the  vessels  is  the  narrowest.  Orth  thinks  that 
Uie  infection  travels  from  the  portal  vein  by  way  of  the  lymph-channels. 
K<>Uar  mado  \*ery  careful  examinations  of  the  liver,  both  histologically 
4i^t  \v^ctW\Jogically,  and  came  to  the  conclusion  that  the  infection  was 
lij^i^i^^wj^^^m^  imd  not  via  the  bile-ducts.  Lancereaux  thinks  that  the  in- 
*fM*N'^  vvNl^^^  ft^^"^  ^l^®  intestine  by  way  of  the  portal  vein.  Klebs  thinks, 
>*^*:^>  ^yN^i^H\.  tUjit  the  infection  starts  in  the  intermediate  zone  and  spreads 
lN4r»i^V^*i^^^^  ^\^*  ^^*^y  ^  ^^®  lymph-channels.  Gibbert  and  Lion  produced 
wL;>o4^v^'«!^*  svf  <ho  liver  by  the  injection  of  tubercle  bacilli  into  the  portal 
VA^ii,     <V  ^v^t^^^'l***  Wi>re  found  partially  in  the  portal  spaces  and  partially 

v%\>  ^j4i>4*u|  1K0  wwilts  of  the  histological  examination  of  100  livers. 
iHs:  »^v\4V^  v^v4y  sH^I  HJ»  t\vt  nmtine  histological  work,  no  especial  care  being 
%^vvnv  ^v'  i^vX.  vHAl  t^AiH'^of  tissue  that  seemed  to  contain  tubercles.  Of  the 
vV  »^  K ^^  .^  >^v*v  (vH*ud  \s>  contain  miliary  tubercles.  Some  of  these  lacked 
;\  ,  i\.\;  vviU»  Uii  v>tlH>r  characteristics  were  present,  and  we  had  no  heai- 
^^!Av^^   u  v4b^  ^ibAMM  (ub«rde». 
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Seventy-four  livers  were  stained  for  tubercle  bacilli,  with  a  positive 
result  in  28,  a  percentage  of  37.9-  The  infrequency  with  which  tubercle 
bacilli  are  found  in  the  liver  has  been  commented  upon  by  a  number  of 
observers,  and  we  found  that  they  were  extremely  hard  to  demonstrate.  In 
2  cases  of  acute  miliary  tuberculosis  we  found  them  in  large  numbers,  but 
in  all  the  rest  we  could  find  only  a  few  after  a  prolonged  search. 

The  position  of  the  tubercles  was  periportal,  40  times;  intra-acinal, 
17  times,  and  both  periportal  and  intra-acinal,  22  times*  In  a  series  of 
46  cases  of  miliary  tuberculosis  of  the  liver  examined  especially  with  regard 
to  intestinal  ulceration  this  complication  was  found  38  times.  Of  these  3S 
the  lesion  in  the  liver  was  periportal  26  times;  in  3  the  lesion  was  intra- 
acinal^  and  in  9  the  lesions  were  both  periportal  and  Intra-aeinaL  In  the  7 
cases  showing  no  ulcers  in  the  intestines  there  were  periportal  tubercle  in  2, 
mtra*acinal  in  3,  and  both  periportal  and  intra-acinal  in  4  cases.  It  seems 
likely,  from  the  findings  in  these  cases»  that  the  infection  generally  comes 
from  the  intestine  via  the  portal  vein,  but  in  all  probability  it  does  come  also 
from  the  general  circulation  by  way  of  the  hepatic  artery.  In  2  cases  of 
acute  miliary  tuberculosis  the  tubercles  were  found  in  the  portal  spaces, 
and  also  scattered  throughout  the  parenchyma,  and  it  is  probable,  as  as- 
serted by  ZehdeUp  that  the  infection  in  acute  tuberculosis  comes  by  way 
of  the  hepatic  artery. 

Solitary  Tubercles. — Under  this  heading  we  include  all  the  large 
caseous  masses  occurring  in  the  liver,  whether  single  or  multiple.  This  is  a 
ver>^  constant  finding  in  tuberculosis  of  birds,  where  it  ia  the  only  organ  at- 
tacked in  20  per  cent*  According  to  Hutchinson,  tuberculosis  of  the  liver 
was  absent  but  twice  in  a  series  of  25  cases  of  avian  tuberculosis.  It  occurs 
also  verj*  often  in  the  livers  of  monkeys  and  cattle. 

Under  this  heading  we  have  two  subdivisions:  (1)  Conglomerate  tubercles. 
(2)  Tuberculous  cavities  or  bilenluct  tubercles. 

By  conglomerate  tubercles  is  meant  the  collection  of  large  caseous  masses 
which  we  sometimes  find  in  the  li%^er.  It  is  simply  a  collection  of  solitary 
tubercles*  Craven  Moore  reports  a  case  of  conglomerate  tul^ercles  in  the 
liver  of  a  case  of  cancer  of  the  stomach,  and  thinks  that  the  infection  came 
in  through  the  ulcerated  surface  in  the  stomach,  Orth  reported  two  cases, 
but  it  was  before  the  discovery  of  the  tubercle  bacillus,  and  the  diagnosis 
was  disputed  by  Zehden  and  Simmonds,  who  think  he  had  to  deal  with 
either  a  gumma  or  a  cancer.  Other  cases  are  reported  by  Simmonds,  Rol* 
leston,  MacKenzie,  Anderson,  Middleton,  and  Clement,  In  most  of  these 
cases  the  initial  tuberculosis  was  in  the  bones,  and  in  the  case  reported  by 
Middleton  there  were  solitary  tubercles  in  the  brain  of  the  patient,  who  was 
a  child  of  three.  This  variety  of  tuberculosis  seems  more  apt  to  occur 
in  children  than  in  adults*  The  centers  of  the  nodules  may  undergo  soften- 
ing, in  which  event  we  have  the  appearance  of  a  cavity  with  caseating  walls. 
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lived  for  a  year  after  the  injection  and  improved,  and  at  Ihe  autopsy  showed 
nodules  in  the  lung,  and  the  condition  of  hepatic  cirrhosis.  Mixed  infectioa, 
according  to  Rolleston,  may  set  up  a  gastritis  and  a  consequent  dyspeptie 
type  of  cirrhosis,  A  marked  grade  of  passive  congestion  may  set  up  a  cir- 
rhosis— so-called  cardiac  cirrhosiB.  In  our  series  there  was  a  slight  increase 
of  fibrous  tissue  in  7  cases,  and  there  was  1  well-marked  case  of  atrophic 
cirrhosis.  How  much  influence  the  tuberculous  infection  has  on  the  produc- 
tion of  fibrous  tissue  we  are  not  prepared  to  say. 

Coincident  Pathological  Processes. — L  Amyloid  Degeneration^ — ^This 
is  a  more  or  less  frequent  occurrence  in  chronic  tuberculasis,  not  only  of 
the  lungs,  but  also  of  the  bones.  In  this  series  it  was  found  ten  times,  or 
10  per  cent. 

2.  FaUy  Change.— Thi^  condition  has  been  the  subject  of  much  diseue- 
aion.  Langerhans  thinks  that  it  b  due  to  a  paralysis  of  the  hepatic  cells, 
and  that  the  fat  which  is  physiologically  stored  there  is  not  given  up, 
Elebs  thinks  it  is  the  direct  result  of  the  tuberculous  process  on  the  lymph- 
atic apparatus  of  the  liver,  the  lymph  outflow  being  hindered  and  the  fat 
retained.    In  our  series  it  was  present  in  35  cases,  or  in  35  per  cent, 

3,  Congestion. — The  occurrence  of  congestion  is  an  almost  constant  find- 
ing. In  chronic  lung  disease  the  embarrassed  respiratoiy  apparatus,  with  its 
effect  upon  the  right  heart,  sooner  or  later  gives  rise  to  passive  congestion. 
The  liver  is  one  of  the  first  organs  to  show  this  change*  In  our  cases  there 
were  25  cases  of  slight  congestion,  47  of  moderate,  and  only  22  of  severe. 
In  6  cases  congestion  was  not  present* 

CoMcLUsiOKs,^!,  Miliary  tubercles  are  found  in  the  great  majority  of 
the  livers  of  the  cases  of  chronic  phthisis  coming  to  autopsy, 

2.  Solitary  tubercle  of  the  liver  is  a  very  rare  manifestation. 

3.  The  infection  probably  is  hematogenous,  the  bacilli  being  carried 
to  the  hver  by  the  portal  vein  and  the  hepatic  artery, 

4.  Passive  congestion  of  the  liver  is  found  in  nearly  every  case  of  pul- 
monarj'  tuberculosis,  while  amyloid  and  fatty  change  are  found  in  a  relatively 
small  number  of  cases, 

5.  From  our  cases  we  are  not  convinced  that  a  fibrosis  or  cirrhosis  of  the 
liver  due  to  the  tul3ercle  bacillus  does  occur^  and  are  more  inclined  to  believe 
that  the  fibroses  found  are  due  to  other  etiological  factors^ 
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Le  foie  dans  la  tuberculose. — (Ullom.) 
La  tuberculose  du  foie  se  manifeste  comme:  1.  Tubercules  mili^res.    2. 
Tubercules  solitaires.    3.  Cirrhose  tuberculeuse. 

1.  Les  tubercules  miliaires  du  foie  forment  quelquefois  la  seule  manifesta- 
tion de  la  tuberculose  cong^nitale,  Tinfection  allant  de  la  mfere  ^  Tenfant 
par  la  voie  ombilicale.  Chez  Tadulte,  Tinfection  peut  venir  jusqu'au  foie 
par  la  veine  porte,  provenant  d'un  ulcere  intestinal,  ou  de  la  circulation 
g6n6rale,  par  Tart^re  h^patique.  II  parait  que  dans  la  tuberculose  chronique, 
rinfection  vient  par  la  veine  porte  et  qu'elle  passe  par  Tart^re  h6patique 
dans  la  tuberculose  aigue.  On  trouve  des  tubercules  miliaires  dans  les  foies 
de  malades  phthisiques  qu*on  a  Toccasion  de  voir  i  Tautopsie,  dans  50  ^  80 
%  des  cas.  Dans  la  pr6sente  investigation  ils  furent  trouvds  dans  79  sur 
100  cas.  Le  tubercules  sont  situds  d'habitude  autour  des  ramifications  de 
la  veine  porte,  quoique  des  fois  on  les  trouve  i  Tintdrieur  du  lobule. 
Dans  notre  s^rie,  ils  6taient  p^riportaux  dans  50.6%  intra-acineux   dans 
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2L5%  et  p^riportaux  et  intra  acineux  en  m^me  tempa  dam  27»8%,  Dans 
une  a^rie  de  45  cas  ayant  des  tubercules  et  qui  furent  examine  sp^cialement 
pour  dtudier  la  relation  entre  les  tuliercuJes  et  Tulc^ration  int^tinale,  les 
ulc^res  furent  trouv^s  dans  38  cas  et,  parnii  ceux-ci,  la  IMon  4tait  26  fois 
p^riportale,  3  fois  intraacmeuse  et  en  tn^me  temps  p^riportale  et  intra- 
acineuse  dana  9  cas.  On  peut  conclure  que  Tinfection  d'au  moina  la  noa- 
jorit^  des  cas  vient  de  I'intestin  par  la  veine  porta, 

2,  Lea  tubercules  solitaires  sont  une  manifestation  rare  chez  Thomme, 
mais  trfe  commune  chez  les  oiseaux^  les  singes  et  les  autres  animaux  in- 
f^rieurs.  On  lea  trouve  sous  forme  de  grandes  masses  cas^euses  et  Us  peu- 
vent  etre  seuk  on  multiples.     On  n'en  trouve  qu'une  fois  dans  cette  s4rie. 

3,  Cirrhose  tuberculeuse :  Plusieurs  observateurs  ont  soutenu  quHl  y 
avait  une  cirrhose  du  foie  die  au  bacille  de  la  tuberculoses  Une  cirrhose 
exp^rimentale  a  Hi  produite  par  Tinjection  de  bacilles  et  on  trouve  par 
hasard  des  cirrhoses  chez  des  malades  morts  par  la  tubcreulose;  malgrf 
cela,  il  parait  que  Texistence  d'une  cirrhose  tuberculeuse  n'est  pas  prouv^* 

II  y  a  trois  proems  pathologiques  coincidents  trouv^s  dans  le  foie,  dans 
les  cas  de  tuberculose:  d^g^n^rescence,  amyloide,  d^g^ndrescence  grais- 
seuse  et  congestion  passive.  L'araylolde  fut  trouv4  dxuis  10%  de  nos  cas,  la 
d^4n6rescence  graisaeuse,  dans  ses  diff^rents  degr^,  dans  35%  et  la  congea- 
tion  pa^ve,  dans  diff^rents  degr^s,  dans  94%* 

Conclusions. — L  Les  tubercules  miliaires  se  trouvent  dans  le  foie 
de  la  majority  des  cas  de  phthisie  chronique  qui  viennent  k  Tautopsie. 
2.  L'infection  est  probablement  h^matog^ne,  les  bacilles  arrivant  au  foie 
par  la  veine  porte  et  par  Tartdre  hfipatique.  3,  Les  tubercules  solitaires 
du  foie  sont  tr^  rares  chez  Thomme.  4,  La  congestion  passive  du  foie  se 
trouve  dans  preaque  tons  les  cas  de  tuberculose  pulmonaire,  tandis  que  l^ 
d^g^n^rescences  amyloide  et  graisseuse  ne  se  trouvent  que  dans  un  nombre 
relativement  petit  des  cas.  5.  De  nos  cas,  nous  n'avons  pas  pu  nous  con- 
vaincre  qu'il  existe  une  fibrose  ou  une  cirrhose  du  foie  diies  au  bacille  de  la 
tuberculose  et  nous  pensons  plutdt  que  les  fibroses  qui  ont  Hi  trouvfies, 
Bont  dfies  k  d'autres  causes. 


Die  Lebertuberkiilose. — (Ullom*) 

Die  Tuberkulose  zeigt  sich  in  der  Leber  ala:  L  Miliartuberkel  2,  Ein- 
zel-Tuberkeh    3,  Tuberkulose  Lebercirrbose* 

L  Miliartulierkel  in  der  Leber  sind  manchmal  das  einzige  Zeichen  einer 
angeborenen  Tuberkulose,  da  die  Infektion  von  der  Mutter  zura  Kinde 
durch  tlie  Nabelvene  reist.  Im  Erwachsenen  kommt  die  Infektion  eot- 
weder  von  einem  Darmgeschwur  vie  der  Pfortader,  oder  durch  die  Leber- 
arterie  von  der  allgemeinen  Circulation.     In  der  scharfen  Tuberkulose 


370 


BIXTH   INTERNATIONAL  CONGRESS  ON  TUBEHCULOSIS^ 


kommt  die  Infektion  wahrscheinUch  durch  die  Leberarterie,  und  in  der 
chronigchen  durch  die  Pfortader,  Miliartuberkel  werden  in  den  Lebem 
der  zu  Sektlon  kommenden  Tuberkulosen  in  von  50  bis  80%  nach  verschied- 
enen  Beobachten  sich  verandemden  Fallen.  In  dieser  Untersuchung 
wurden  sie  neunundaiebzigmal  in  einhundert  Fallen  gefunden,  Sie  befinden 
Bich  gewohnlich  um  der  Pfortader  hemm,  obwohl  manehmal  auch  im  Lapp- 
chen.  In  unserer  Serie  waren  sie  periportal  in  50,6%,  intra-acinos  in 
21.5%,  und  periportal  und  intra-acinos  in  27.8%.  In  einer  Serie  von  45 
Tuberkel  Keigenden  Fallen^  die  mit  besonderer  Hinsicht  auf  Darmgeschwure 
untersucht  wurden,  fand  man  Geschwure  in  38,  und  von  diesen  38  Fallen 
war  die  Lasion  26  mal  periportal,  3  mal  intra-acinos,  tind  9  mal  periportal 
und  intra-acinds*  Voti  diesen  Bemerkungen  halte  ich  es  fiir  billig,  %n 
beschliessen,  dass  die  Infektion,  wenigstens  in  den  meisten  Fallen,  vom 
Darm  via  der  Pfortader  kommt, 

2.  Einzel-Tuberkel :  Dieses  ist  eine  seltene  Erscheinung  beim  Menschen, 
kommt  aber  haufig  in  Vdgeln,  Affen,  und  anderen  Tieren  vor.  Sie  werden 
als  grosse,  kisige  Konglomerate  entweder  einfach  oder  mehrfach  gefunden, 
Sie  wurde  nur  einmal  in  dieser  Serie  beobachtet. 

3.  Tuberkelcirrhose:  Eine  Anzahl  Beobachter  haben  behauptet,  ^ 
gabe  eine  vom  TuberkelbaziUys  stammende  Lebercirrhose.  Eine  Cirrhose 
ist  experimental  durch  die  Einspritzung  von  Tuber kelbazillen  vemrsacht 
worden,  und  Cirrhosenfalle  hat  man  manchmal  in  ander  Tuberkulose  sterben- 
den  Kranken  gefunden,  aber  ea  ist  nicht  bewieeen  worden,  dasa  es  eine 
tuberkulose  Lebercirrhose  giebt* 

In  der  Lebertuberkulose  sind  drei  zusammentreffende  Krankheita- 
proz^se  vorhanden,  namentlich:  Amyloidleber,  Fettleber,  und  Stauunge- 
leber,  Amyloidleber  wurde  in  unaerer  Serie  in  10%  der  FaUe,  Fettleber  in 
verschiedenem  Grade  in  35%,  und  Stauungsleber  in  verschiedenem  Grade 
in  94%;  nur  sechs  Falle  zeigten  keine  Stauung. 

ScHLUSS.^ — 1.  Miliartuberkel  werden  in  den  Lebem  der  meisten  chro- 
rdscben  Tuberkulosen,  die  zum  Sektionstisch  kommen,  gefunden* 

2,  Die  Infektion  ist  wabrscheinlich  hamatogen,  indem  die  BaziUen 
durch  die  Pfortader  und  die  Leberarterie  in  die  Leber  getragen  werden* 

3,  Einzellebertuberkel  kommt  bei  Menschen  sehr  selten  vor, 

4,  Die  Stauungsleber  befindet  sich  in  fast  jedem  LungentuberkulSsen, 
aber  Amyloidleber  und  Fettleber  findet  man  verhaltnissmassig  selten. 

5-  Dm-ch  unsere  eigene  Erfahrung  sind  w  nieht  uberzeugt,  dass  eine 
vom  Tuberkelbazillus  verursacbte  Leber-Sklerose  oder  Cirrhose  vorhanden 
iat,  und  sind  mehr  geneigt.  zu  glauben,  dass  die  fibrSsen  Verandemngen,  die 
Hian  zuweilen  beobachtet,  auf  andere  als  aiiologische  Momenta  zu  beziehen 


TUBERCULOSE  ET  CAPSULES  SURR£NALES. 
Pab  Prof,  E.  Boinet, 


La  tuberculose  atteint  assez  fr^uemment  les  capsules  surr^nales,  L*  al- 
teration la  plus  importaQte  est  la  tuberculose  chronique  surr^nale,  4  forme 
cassdeuee  massive,  qui  se  traduit  cliiuquement  par  la  Maladie  d^Addison 
classique.  II  existe  encore  des  lesions  surr^nales  attenu^  {tuberculea, 
foyers  caas^ux  Isolds,  acl^ro-tuberculose,  eirrhose  capsulaire)  qui  corre- 
spondent k  dea  modality  eliniques  pen  accentudes  du  syndrome  addisonnien. 
C*e9t  k  ces  fails  qua  nous  avons  donn^  par  abr^viation  le  nom  d'Addisonisrue, 
4tablissant  ainsi  une  analogie  comparable  h  celle  qui  existe  entre  le  mal  de 
Bright  et  le  Brightisme.  Tandis  que  dans  la  maladie  d' Addison,  la  tuber- 
culose capsulaire  chronique  e^t  le  plus  souvent  primitive  et  la  tuberculose 
pulmonaireexceptionnelle,dansrAddisonisme,  au  contraire,  la  phtinie  avancfe 
est  la  r^gle  et  les  Ifeions  surrdnales  ne  sont  que  eecondaires  et  tardives, 

L  Maladie  d' Addison*  Aux  observations  que  nous  avons  d§ji  public* 
nous  ajouterons  les  faits  suivants: 

Madame  X,  ag^  de  29  ans,  sans  traces  de  lesions  pulnionair^,  entre 
dans  notre  service  de  clinique  m^dicale  de  THdtel-Dieu  pour  une  maladie 
bronz6e  d'Addiaon  dont  le  d^but  remontre  k  neuf  mois.  La  m^lanodermie, 
la  pigmentation  des  muqueusea  sont  considerables  et  Fasth^nie  est  trds 
accus^.  En  raison  des  accidents  roortekt  <iue  nous  avons  observ^ds  k  la 
suite  dlnjections  sous-cutan^es  d'adr4naline  chez  des  Addisonniens,  nous 
n'adminjatrons  quotidiennement  k  cette  malade  par  la  voie  stomacale  que 
dix  gout  les  d*une  solution  d'Adr^naline  normale,  Le  trobi6me  Jour,  elle 
est  prise  de  douleurs  abdominales,  de  vomissements,  de  diarrh^  abondante; 
puis  ces  phenora^noa  d'insuffisance  capsulaire  aigue  augnientent  prompte- 
ment  d'in tensity  T^tat  gi^neral  s'aggrave;  le  lendemain,  la  torpeur  s'ac- 
centue,  la  malade  tombe  dans  le  coma  et  elle  succombe,  le  surlendemain, 
avec  tout  le  syndrome  de  rinsuffisance  surrenale  et  tous  les  signer  d'lme 
auto-intoxication  rapide< 

Aidopsie.  On  voit  une  congestion  tr^s  intense,  extraordinaire  de  tous 
les  organes.    Les  poumons  ont  une  coloration  rougp  brun,  et  sont  extr^ni- 

*  Archives  g^n^rales  de  M^ecine,  1903,  1904;  dana  les  Congrfe  de  M^eeine 
interne  Lyon  1894,  Bordeaux  1895,  Mont  pettier  1898,  dum  le  Congrfts  des  Soci^t^s 
savantes,  162,  498,  646;  1896,  p-  364;  lS97,,p.  466:  1899,  pp.  671,  6T3.  Coagr^  de 
M^eem  tenu  k  b  Sorboane  1^7;  lea  Bulletins  de  fa  Soci^t^  de  Blologie  1895,  1896, 
1897,  1899,  e£.  de  I'Acad^mie  de  M^deeme  de  Para  1907. 

t  La  mort  dam  la  Maladie  d'Addiaon  (Archives  G^n^rales  de  M^ecine  Paris,  1903, 
pp.  321-345,  Du  Tremblement  provoqu^  ou  exag^r4_par  Topoth^rapie  surr^nale  (da 
1903,  pp.  982-990)*     L*Addisonjsme  (do.  1904,  No.  37  et  40). 
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meot  hjjierhfeii^-  ib  oe  prfeentent  aucun  tybercule,  Le  coeur  est  mou, 
suis  l^OQs  valvniiaires;  tl  e^dste  d^abondants  caillots  dans  les  cavit^s 
drates.  La  face  Interne  de  I'aorte  est  couverte  de  suggiliations  rouge  vif 
dhies  i  une  imbibition  sanguine.  La  mte  est  voluimQeude,  rouge  bnm, 
ififluiale;  le  foie  est  augment^  de  volutne,  a  une  eoloratioti  chamois;  ses 
aoupee  offirent  une  leinte  rose  de  d^jGnA^esoeoee.  La  bile  est  pen  abon- 
dinte,  ^Maase,  olivitre.  Toute  la  ma@e  gastrcKintestinale  est  le  ^^ge  d*une 
forte  eoosestaoQ  avec  de  oombreuses  suggillations.  Le  pancreas  est  rouge, 
Les  reins  pr^sente  une  congestion  considerable,  en  maaaa. 
teonne  hii-pep^mie  d  origine  toxique  esd^e  au  niveau  des  oenti^Gs 
et  en  p^rticuli^  sur  le  bulbe,  \es  plejcus,  les  Teaticales,  ks  corps 
iiplo-stii^a  et  le  eenrelet.  Le  ooips  pituitaiie,  le  ooips  tlijiwie  «mi  ncip- 
maux.  Seules  lea  eapsides  suirteaks  pf^d^enteBt  des  Ummm  tufaercukuaes. 
Bbii9  la  capsitfe  sufrfiniJe  clitiite,  oil  t^ 

d^une  ncklselie^  an  oi^ieau  de  scm.  esXii^ii  interne  et  un  autie  novau  casafi- 
mxK^  axmnl  les  dlsieasions  d'un  pais  et  entoun^  d*mie  substance  rouge  bnm. 
La  cai^ule  surr^tiale  g;aucfae  a  un  tieis  de  plus  que  am 
nonsial;  eOe  eal  b^trfie  dus  loale  sm  i^mmuM  de  gros  ooyaux 

hea  deux 

doAt  cm 

l»  laott  dMs  b  uttladfe  brofufe 
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60  aos  atteinte  de  maladle  d' Addison.  Ces  bons  r^ultats  m  tnamtienneot 
depuk  six  ans, 

TrembleTnent  QpotMrapiqu6  mrrenjaL — Le  tremWement  d^termin^  par 
la  medication  surrt^nale  appliqu^  k  doses  exag6r^s  aux  Addisoimiens, 
pr^sente  un  int^rfit  pratique,  car  U  indique  que  la  dose  mMicamenteuse 
d'extrait  surrenal  ou  d'adr^aline  est  d^pass^e;  il  foumit,  en  outre,  notions 
utiJea  au  diagnostic,  au  pronostic  et  au  traitement. 

C'eat  aiosi  que  T  apparition  d'un  iremblement  cons^cutif  k  ropoth^rapie 
flurr^naie  peut  servir  d'^l^ment  de  diagnostic  dans  les  cas  douteux,  dans  lea 
formes  frustes  de  maladie  d'Addison,  dans  certaines  vari4t4s  de  m^lanodermie. 
Ce  tremblement  est  surtout  accentu^  dans  la  maladie  d'Addison  avec  Idsiona 
cas^-tuberculeuses  iStendues  des  deux  capsules  surr^nales  comtoe  dans  le  cas 
d©  tuberculosis,  ajusteur  m^canicien  qui  fait  I'objet  de  robserv^ation  II  de 
notre  m6moire  sur  le  tremblement  surrenal  et  dans  Tobservation  V  de  notre 
travail  sur  la  Mort  dans  la  Maladie  d^ Addison  public  en  1903,  dans  les  Archives 
g6n6rales  de  MMecine  de  Paris.  Nous  y  faisions  remarquer  que  ce  tremble- 
ment opoth^rapique  s'^tait  produit  rapidement  et  avait  6t4  surtout  pro- 
nonc^,  d^  les  premiers  injections  de  produits  surr6naux  chez  les  Addiaon- 
niens  qui  avaient  €t6  ensuite  no  tablemen  t  am^lior^  par  ce  traitement. 
Nous  insistions  encore  sur  les  modifications  circulatoires  et  thermiques  ob- 
serves, en  pareil  eaa.  Ces  injections  sous-cutan^e^  d-extrait  glyc§rin4 
surrenal  ou  d' adrenaline  diminuaient  le  nouibre  des  pulsations  radiales  et 
augmentaient  la  pression  art4rielle  d'une  quantity  ^uivalente  k  une  divi- 
sion du  j^hygmomanomStre  Verdin  (14  au  lieu  de  13).  Nous  proposions,  k 
cette  <^poque,  d'utiliser  oes  demiStres  donnas  pour  le  diagnostic  de  la  maladie 
d'Addison.  Quatre  ans  plus  tard,  dans  une  communication  faite  le  23  Aviil 
1907  k  la  Socidte  M^dicale  et  Chirurgicale  de  Londres,  Grunbaum  disait  qu'en 
fmsant  ing^rer  3  fois  par  jour,  pendant  3  jours,  18  centimetres  d'extrmt 
surrenal,  on  observe  une  elevation  marqu^  de  la  pression  sanguine,  a'il 
existe  une  maladie  d'Addison,  k  condition  toutefois  que  le  sujet  soit  indemne 
de  toute  lesion  valvulaire, 

Enfiji  rhjT)erthermie  consecutive  aux  injections  sous-cutandes  de  pro- 
duits surr6naux  qui,  dans  un  de  nos  cas,  atteignait  deux  degr^s  au  bout  d'une 
demi-heure  pour  retomber  k  la  normale,  mais  qui  ne  s'^levait  plus  que  d'un 
degr^  dans  la  suite,  peut  constituer  un  signe  de  diagnostic  en  faveur  de  la 
maladie  d'Addison,  Cett^  Elevation  momentan^  de  temperature  4tait  en 
rapport  avec  I'intensit^  du  tremblement  de  provenance  opotherapique;  elle 
est  comparable  k  rhyperthermie  que  provoque  Finjection  de  tuberculin©  chaj 
les  tuberculeux.  II  serait  int^ressant  de  faire  des  recherches  dans  ce  sens 
d*autant  plus  que  I'autopsie  d'un  de  ces  Addisonniens  tuberculose  r^v^la  en 
mime  temps  que  des  alterations  fibro-cas^euses  ^tendues  des  deux  capsules 
surr<5nales  I'existence^  au  somraet  du  poumon  droit,  d'un  noyau  fibreuXp  cr#- 
tacd  et  casfeux,  groa  comme  un  abiicot,  vestige  d'une  tuberculose  cicatrisfe. 
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Eiiotogie.  Age.  A  propos  de  r^tiologie  de  la  maladie  d'Addison  qui 
m  ileveloppe  presque  toujoum  avant  la  quaraiitme,  nous  relevons  que  4  de 
nofi  malades  avaient  42,  44,  ^B  et  60  ans, 

S€xe,  Les  statistiques  les  plus  r^centes  accusent  la  proportion  de  huit 
(bommes  pour  une  femme  (Martineau,  Chatalain,  Chesneau)  nous  retevona 
'  dans  DOS  observations  de  lualadie  d' Addison  le  chififre  d^un  tiers  de  femmes. 

Pathoginie.  Au  point  de  vue  de  la  pathog^nie,  nous  restoas  partisans  de 
la  th^orie  mixte  que  nous  avons  J^veiopp^  dans  la  Revue  de  M^deoine 
(Paris,  1897,  p.  136).  II  est  probable  que  la  section  surr^nale  agit  sur  le 
fi)'at^me  nerveux  pour  r^gulariser  la  fonction  pigmentaire.  La  climque, 
Tanatomie  pathologique  et  rexp^rimentation  aont  favorables  k  cette  throne 
que  confirment  encore  les  cas  de  malacUe  d'Addisou  e^p^rimentale^  de  mala- 
dio  |>igmentaire,  que  nous  avons  d6termin6e  chez  les  rats  d'Egout  en  cau- 
t^risant  leurg  capsules  surr^nales  superficiellement  et  profond4nient  avec 
t  diverses  substances  caustiques  et  en  injectant  dans  leur  ^paisseur  des  cul- 
tures attenu6es  de  tuberculose  humaine.* 

Cea  faits  exp^rimentaux  servant  de  transition  naturelle  entre  la  maladie 
J  d'Addison  et  les  pigmentations  de  la  peau  et  de  la  muqueuse  buccale  que 
'  Ton  observe  chez  les  tuberciileux  cachectiques  et  dana  un  certain  nombre 
de  cas  de  la  maladie  des  vagabonds. 

IL    MiLANODEHMJE     AVEC     TaCHES     PlGMENTfiES     DE     LA     MUQUEUSB 

Buccale  chez  les  Tubehculeux  Cachectiques. 

1.  Cette  pigmentation  anormale  de  la  peau  et  des  muqueuses  chez  les 
tul>orcuIeiix  avanc^a  est  bien  connue  au  point  de  vue  ciiniquep  et  s*accom- 
pagrie  liubil  uellement  d*astli6me,  de  douleura  dorso-lombaires,  en  un  mot, 

[dm  liignes  d'une  petite  insuflSsance  surr^nale,  Ijcs  taches  brunes  de  la 
nuquDuse  buccale  sout  pour  ainsi  dire  la  signature  des  16siona  du  plexus 

Piolltire,  des  splanchniques  (LaigueH^vastinef)  et  des  capsules  surr^nales 
(Itoinatt)*  Au  point  de  vue  pratique,  la  presence  de  plaques  brune8  de  la 
nuiqueuw  buccale  comp>ort6  un  pronostic  assez  Mcheux  et  indique  une  in- 

:  Wi'iorlti  de  ri^aistance  qui  ne  se  v^rifie  que  trop  souvent,  quand  ces  tuber- 
OuIdux  aont  atteints  de  complications,  de  grippe,  de  pneumonie  en  particulier. 

2,  En  d^pouillant  le  protocole  des  autopsies  de  267  tuberculeux  adultes 

i  d^o^l^  dans  notra  service  et  ayant  pr^seutd  37  fois  le  syndrome  addison* 

nton  attfinni  prtfctfclemment  mdlqu^,  nous  relevons  douze  fois  des  l^iona 

I  tulieixtutouiew  macrtxacopiques  des  capsules  surr^nales:    petits  noyaux  caa- 

f  ifeux  (4  oa*) ;  foyem  casdo-fibreux  indur^s  (2  cas) ;  tubercules  Isolds  (5  cas); 

•Ttc*tni*t-     Mnlmllt^   d'Addbon   exp^rimentale  chez    le    rat    de    Egout   (Bulletin 

■  u%  Parif*.  Idm,  p.  164:    1897,  pp.  439,  473)  et  Recberchea  er- 

1,^(1  ik*  cftpsulea  fiurrdnalea  (Sofidt4  de  BioJogie,  Paris,  1805}  pp. 

,  !•   :UV1;    iml,  p.  4C6;    ISmJ,  pp.  671,  673.     C^iigr^%  de  M4decine 

lkir\ir«*ix  l$\^5,  Monipellier  1898.    Congr^  des  Soci^t^  mivantei^ 


iu» 
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abcfe  cas^ux  (1  cos).  Dans  \es  autres  observations,  il  existait  presqiie 
toujours  cles  alterations  macros^'opiques  de  siirrenalite  chronique  et  de 
sclerose  de  la  couche  corticale  dea  capsules  surr^nalee^  c'est  k  dire  de  la 
z6ne  capsulaire  pr^sidant  k  la  fonction  piginentaire  et  riche  en  gangliona 
et  fibres  du  grand  aympathique.  IjCs  adh6rences  p<^ri-capsulairee,  fr6- 
quentee  en  pareil  cas,  expliquant  ies  alterations  concomitantes  du  plexus 
solaire.  Dans  un  cas,  la  capsule  surr^nale  droite  ^tait  fibro-cas^euse  et 
meaurait  9  centimetres  de  longeur  eur  4  de  largeur.  Chez  un  tuberculeux 
cavitaire  ag^  de  51  ans  attaint  de  m^Ianodermie  avec  taches  brunes  de  la 
muqueuse  buccale,  Ies  capsules  surr^nales  volumineuses  mesumnt  6  cen- 
timetres sur  3,  scleroses,  parcourues  par  des  sillons  et  dca  tractus  longitudi- 
naux,  pr^sentaient  h  la  surface  une  s^rie  de  petits  tul^rculee*  Dans  un 
troisi^me  cas,  lea  capsules  surr^nales  dures,  scMreuses,  cirrhottques  offraient 
quelques  granulations  miliaires  superficieltes;  et  mesuraient  Tune  6  centim&tr^ 
sur  2,  Tautre  7  sur  4.  Ces  surrdnaliteg  chroniques  scl6reuses  pr^sen talent  aussi 
des  petites  granulations,  jaunAtres,  parfois  ad^nomatentes,  donnant  k  la 
surface  un  aspect  grenu  et  irr^gulier*  Nous  citons  k  titre  d'exception  le  cas 
d'une  femme  de  72  ans,  atteinte  de  m^lanodermie  marqi]6e  avec  tachea 
noiritres  sur  le  visage  et  le  dos  des  mains  et  ofFrant  des  plaques  brunes  sur 
la  muqueuse  buccale,  k  Tautopsie  de  la  quelle  nous  notons  I'absence  de  tuber- 
culeuse  pulmonaire,  la  presence  d'un  semis  de  tubercules  jeunes  sur  la  rate, 
Tejcistence  d'une  surr^nalite  cbronique  avec  tubercules  oentreux  dans  la 
capsule  surr^nale  gauche.  Chex  un  homme  33  ans  et  chez  une  femme  ag^  de 
35  ana,  ayant  succombfi  i  une  pouss6e  de  granulie  dans  Ies  principaux  or» 
ganes  et  k  une  meningite  tuberculeuse,  la  presence  de  tubercules  mitiaires  k 
la  surface  des  capsules  surr^nales  ne  s'accompagnait  pas  de  m41anodermie^ 
en  raison  de  la  rapidity  de  revolution  de  la  maladie. 

3,  Les  lesions  Histologiques  que  nous  avons  indiqudes  dans  Ies  m^moires 
prdcedemment  citds  et  que  nous  avons  constat6es  plus  r<!cemment  sont 
conformes  aux  conclusions  de  Bernard  et  Bigard,  de  Parisot  et  Lucien* 
de  Bab^s^t 

Nos  recherches  anatomo-pathologiques  et  cliniques  premettent  done 
d'^tablir  une  relation  4tiologique  et  pathog^nique  entre  les  alterations 
sciereuseset  tuberculeusesattenueesdes  capsules  surr^nales  et  la  m41anodermie 
avec  tachea  brundtres  de  la  muqueuse  buccale  des  tuberculeux  cachectiques 
et  de  raddisonisme,  en  general 

4»  La  pigmentation  anormale  de  la  peau  de  la  muqueuse  buccale  avec 
petite  insuffisance  surr^nale  existait  20  fois  sur  12.5  cas  de  tuberculose 
senile,  de  tuberculeuse  fibieuse,  de  tuberculose  coexistant  avec  ua  6tat 

♦  Parisot  et  Lucie  n:  fetude  physiologiaue  et  aaatotiuqiie  de^  capsules  surrenal® 
cbea  lea  tuberculeux.     Reunion  Biobgiotie  de  Nancy  (11  Novembre  1907), 

t  Bab&8:  lesions  dese  capeulea  siurrlimlea  dana  la  tuberculoee  (R^umoo  Blologiqua 
de  Bucarast)  (23  Jaavier  1908). 
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ath^romateux  prononc^  de  Taorte*;  elle  correspondait  anatotniqueinent  k 
des  lesions  scldreusea  ou  tuberciileuBes  des  capsules  surr^nales,  Dans  6 
faits,  Tautopsie  montra  des  petita  tubercules  k  la  surface  des  capsules  et  des 
foyers  casifeux  dans  leur  profondeur*  La  scMrose  marqu^  des  capsules  sur- 
rdnales  est  la  lesion  la  plus  fr&iuente*  Enfin,  dans  les  cas  ou  Path^ronae 
^tait  notable,  on  constatait,  en  outre,  une  surr^nalite  chronique  avec  hyper- 
tropWe,  hypeipl^sie,  sclerose,  cirrhose  avec  tractus  fibreux  limitant  das 
petltee  granulations  superficielles. 

IIL  Maladie  deb  Vagabonds, — Quand  la  m^lanoderniie  phtiriasique 
s'acconipagne  de  taches  pigment^  sur  la  muqueuse  buccale  comme  dans 
les  cas  publife  par  Thibierge,  Besnier,  Chaffuard,  etc,  et  dans  nos  observa- 
tions pereonnelles,  on  ne  peut  gudre  invoquer  logiquement  Taction  exclusive 
de  I'irritation  cutan^  par  les  parasites  et  le  grattage*  Ces  mis4reux  que 
la  proximity  du  Chauffoir  Municipal  fait  afflucr  dans  notre  service  de  rH6teI- 
Dieu  sont  en  outre,  souvent  atteints  de  tuberculose  fibreuse  senile,  torpide, 
latente,  parfois  difficile  k  d^pister,  d'une  asthdnie  considerable,  d'une  diarrh^ 
profuse  et  rebelle*  Habituellement  Tautopsie  permet  de  constater  d^ 
l&ions  fibro-cass^euses  avec  ou  sans  cavemes  de  date  ancienne,  des  ul- 
c^rationfi  intestinales  surtout  localis^es  dans  le  caecum  et  le  gros  intestin  et 
des  alterations  scl4reuses  quelquefois  avec  tubercules  des  capsules  surr^nales. 
11  est  possible  que  cette  sclerose  capsulaire  cette  surr^aalite  chronique  soit 
provoqu^j  en  partie,  comme  certaines  cirrhoses  tuberculeuses  du  foie, 
par  Taction  de  la  toxine  tuberculeuse.  li  s'agit  vraisemblablement,  dans 
certains  de  ces  cas  particuliers,  d'une  sorte  de  tuberculose  inflammatoire 
atteignant  les  capsules  sun^nales  et  comparable,  k  certains  points  de  vue, 
k  la  forme  d^crite  par  Poncet*  Du  reste,  ces  scleroses  surr^nales  se  retrou- 
vent  surtout  dans  les  cas  oCl  Tautopsie  de  ces  mis^reux  montre  une  p^ri- 
viac^rit^  fibreuse  {avec  adh4rences  s^reuses  et  prolongements,  k  Tint<Srieur, 
des  tractus  superficiels)  de  la  plupart  des  organes  thoraciques  et  abdominaux, 
Quoiqull  en  soit,  la  frequence  relative  des  alterations  scl4reuses  suir^nalea 
(qui  existaient  65  fois  sur  125  cas  de  tuberculose  pulmonaire  coexistaiit  avec 
TatheiDme  aortique)  porte  k  rattacher  k  une  origine  surrenale  ces  taches 
brunes  addisonniennes  de  la  muqueuse  buccale  et  Tasth^me  dans  laquelle 
succombent  ces  mis6reux.  On  le  voit^  suivant  Titendue,  la  profondeur,  la 
variety  anatoraique  des  lesions  surr^nales,  la  tuberculose  determine  soit  la 
maladie  d'Addison  et  le  syndrome  surr^nal  complet  soit  des  formes  plus 
l%6res  dans  lesquelles  la  mdlanodermie,  la  pigmentation  de  la  muqueuse 
buccale,  Tasthenie^  et  les  alterations  capsulaires  sont  attenueeii  au  point  de 
l^timer  le  terme  abr^viatif  d'addisonisme, 

*  Doinet:  Tuberculose  pulmonaire  et  ath^rome  aortique  (Academic  de  M4dmi>e 
Fnm,  1907).  Fr^uence  et  Dangpr  de  la  Tuberculosa  sduile  (Marseille  Medical  no. 
16,  Aofit  1905),  Maladiee  de  I'arote  (Traits  de  M^ectne  de  Brouardel  et  Gilbert. 
Fasriale  23.     2  Edition  1906,  p.  416). 
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The  once  dominating  beHef  in  the  heredity  of  tuberculosis  has,  in  the 
years  following  the  discover}^  of  the  tubercle  bacillus,  ainiost  ceased  to  play 
any  important  part  in  discussions  concerning  the  etiology  of  the  disease.  As 
soon  as  Koch's  bacillus  became  accepted  aa  the  causal  agent,  the  idea  of  a 
true  inheritance  of  tuberculosis  was  of  necessity  abandoned.  To  the  few 
adherents  of  the  doctrine  of  parental  influence  as  an  important  etiological 
factor  there  remained,  however,  four  theories  by  which  the  congenital  occur- 
rence of  tuberculosis  or  a  congenital  predisposition  to  tuberculosis  became 
possible:  (1)  the  direct  transmission  of  the  tubercle  bacillus  through  the 
sperm  or  ovum  (germinative  or  conceptional  infection) ;  (2)  the  passage  of 
the  bacillus  from  the  maternal  blood  through  the  placenta  to  the  fetus 
(placental  infection);  (3)  the  transmission  of  toxins  or  abnormal  products 
of  metabolism  from  the  maternal  blood  through  the  placenta  to  the  fetus 
(acquired  congenital  predisposition);  (4)  the  transmission  through  the  germ- 
cell  from  one  or  both  parents  of  an  intrinsic  sxisceptibility  or  predisposition 
to  postnatal  infection  with  the  bacillus*  Of  these  four  possibilities  of  pa- 
rental influence,  the  prenatal  transmission  of  the  bacillus  or  of  the  toxins  is 
but  a  pseudo-inheritance  and  not  a  true  heredity.  Indeed,  as  Lubarsch 
has  already  described  it.  it  is  but  a  metastasis  from  one  individual  into 
another.  On  the  other  hand,  the  transmission  of  an  intrinsic  suscepti1>ility 
is  a  true  heredity.  Therefore  the  old  conception  of  the  heredity  of  tuber- 
culosis now  appears  clothed  in  the  new  garments  of  an  Inheritance  of  an 
intrinsic  predisposition  to  the  disease  and  not  an  inheritance  of  the  disease 
itself. 

To  tuberculosis  resulting  from  the  parental  transmission  of  the  bacillus 
we  must  apply  the  term  congenital  and  not  inherited.  Nevertheless  in  our 
journals  and  text-books  of  the  present  day  these  terms  are  interchangeably 
and  s3monymously  used*  This  loose  use  of  these  words  should  be  discour- 
aged. Only  that  which  develops  from  the  determinants  of  the  sexual  nuel^ 
can  be  regarded  as  inherited*  To  this  criterion  must  we  restrict  our  concep- 
tions of  heredity.  The  transmission  of  bacilli  or  tosdns  in  the  gienn-cells  or 
through  the  placenta  gives  rise  to  congenital  tuberculosis,  congenital  predis- 

377 


378  8IXTH   INTERNATIONAL  CONGRESS   ON   TUBERCULOSIS, 

position  or  congenital  immunity,  as  the  case  may  be.  Having  thus  stated  at 
the  outset  that  there  can  be  no  heredity  of  tuberculosis  itself^  our  conception 
of  tliis  phase  of  the  tuberculosis  problem  becomes  narrowed  down  to  the 
inheritance  of  a  predisposition  to  the  disease. 

In  spite  of  the  almost  universal  belief  In  postnatal  opportunities  for  in- 
fection  as  constituting  the  etiological  factor  of  chief  moment,  voices  have  l>een 
raised  here  and  there  asserting  that  inherited  predisposition  to  tuberculosis 
is  of  equal  or  greater  importance*  Just  at  present  it  appears  that  the  number 
of  these  voices  is  increasing,  and  it  seems  probable  that  the  doctrine  of  intrin- 
sic inherited  predisposition  to  tuberculosis  is  destined  to  increasing  promi- 
nence in  the  immediate  future*  It  may,  therefore,  be  worth  while  for  us 
to  consider  here  the  grounds  that  exist  in  support  of  this  view.  Before  doing 
this  our  knowledge  concerning  the  different  forms  of  congenital  tuberculoaifl 
may  be  briefly  outlined  under  the  heads  of  "congenital  tuberculosis"  and 
"  congenital  predisposition  to  tuberculosis.  *' 

I.  Congenital  TuBERcuiiOSis, 
(a)  GermimUive  or  Conceptionol  Tuberculosis, — Theoretically  a  germi- 
native  transmission  of  tubercle  bacilli  may  occur  on  the  part  of  either  father 
or  mother;  but  up  to  the  present  time  no  absolutely  proved  observation  of 
this  occurrence  in  man  has  been  recorded.  Nevertheless,  much  evidence 
has  been  already  collected  proving  absolutely  many  of  the  conditions  essential 
to  such  a  transmission,  so  that  theoretically  we  must  accept  it  as  a  possibility 
and  aw*ait  its  positive  demonstration.  For  example,  on  the  paternal  aide 
the  presence  of  tubercle  baciUi  in  the  semen  of  men  suffering  with  genital 
tuberculosis,  as  well  as  in  that  of  men  having  pulmonary  tuberculosis  without 
local  lesions  of  the  genital  tract,  has  been  demonstrated  by  numerous  obser- 
vers (Spano,  Dobroklowski,  Jam,  Aubeau,  Jackh,  Nakarai,  Simmonds,  and 
others).  According  to  Nakarai,  virulent  tubercle  bacilli  are  found  in  small 
numbers  in  the  semen  of  men  dying  of  pulmonary  tuberculosis  but  without 
lesions  of  the  genital  tract.  Similar  observations  on  animals  have  also  been 
recorded  (Gartner,  Maffuci,  etc.)-  Further,  Schuchardt  and  Schiitt  have 
demonstrated  the  occurrence  of  a  tuberculous  catarrh  of  the  urethra,  the 
bacilli  being  present  in  the  secretions  in  large  numbers,  A  number  of 
clinical  observations  tend  to  prove  that  the  genital  tract  of  the  female  may 
be  infected  by  tuberculous  semen.  While  tubercle  bacilli  have  not  yet  been 
observed  in  spermatozoa,  the  experimental  work  of  Friedmann  gives  us  good 
rea^son  to  believe  that  such  an  occurrence  is  possible.  He  proved  that  tubercle 
bacilli  injected  into  the  vagina  of  rabbits  immediately  after  copulation 
eould  pass  into  the  embryos;  and  further  that  tubercle  bacilli  could  also  be 
found  in  the  embryos  arising  from  male  animals  into  whose  seminal  ducta. 
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testes,  or  blood-vessel8  tubercle  bacilli  had  been  injected  a  few  weeks  before 
copulation. 

In  so  far  as  the  positive  demonstration  of  the  occurrence  of  a  germinative 
transmission  from  the  mother  is  concerned^  we  are  likewise  without  conclusive 
observations.  The  ovum  may  be  infected  in  two  ways,  either  while  in  the 
ovaiy  or  after  leaving  it.  The  intraovarian  infection  has  been  positively 
demonstrated.  Tuberculosis  of  the  ovary  has  been  shown  to  be  of  much  more 
frequent  occurrence  than  was  formerly  supposed.  Sch5ttlander  and  othera 
have  demonstrated  the  occurrence  of  tuberculosis  of  the  follicles,  and  Sitzen- 
frey  has  observed  tubercle  bacilli  in  a  human  follicle  and  ovum.  Friedmann's 
experiments  have  shown  that  an  infected  ovum  may  develop.  Beyond  these 
points  our  positive  knowledge  cannot  take  us  at  the  present.  Therefore, 
as  far  as  man  is  concerned,  an  intra-ovarian  infection  of  the  ovum  has  been 
demonstrated;  extra-ovarian  infection  has  not  been  conclusively  proved, 
but  there  are  no  observations  that  would  make  its  occurrence  seem 
improbable*  Summing  up  the  evidence  for  and  against  germinative  con- 
ception in  man,  both  paternal  and  maternal,  complete  proof  of  its  occurrence 
is  lacking,  but  what  evidence- bearing  upon  this  point  can  be  collected  favora 
or,  at  leastj  does  not  tend  to  disprove  the  theoiy  of  such  an  occurrence. 

(b)  Placenkd  Transmission. — Of  this  form  of  congenital  tuberculosis  w© 
now  posses  a  fairly  full  knowledge  from  the  obsen-^ations  of  Lehmann, 
Schmorlj  Runge,  Schmorl  and  Geipel,  Warthin,  Jung,  Carl,  WoUstein, 
Sehrumpf,  Sitzenfrey,  etc.  Over  thirty  cases  of  placental  and  decidual 
tuberculosis  have  now  been  observed  and  the  passage  of  tubercle  bacilli  into 
the  fetus  conclusively  demonstrated.  These  cases  show  that  the  condition 
cannot  be  so  rare  as  it  is  commonly  regarded,  since  the  reported  cases  have 
been  observed  by  a  small  group  of  investigators.  Pregnancy  in  a  tuberculous 
woman  favors  the  entrance  of  tubercle  bacilli  into  the  blood-stream.  Recent 
investigations  would  make  us  believe  that  in  all  cases  of  tuberculosis  the 
bacilli  gain  entrance  into  the  circulation.  Chances  would,  therefore,  favor 
their  dropping  out  in  the  placental  sinuses-  As  a  result  they  may  pass 
through  the  placenta  into  the  fetus  without  causing  local  lesions  in  the  former, 
or  in  case  the  bacilh  lodge  upon  the  endothehum  of  the  decidual  anuses 
or  upon  the  chorionic  syncytium  there  results  a  local  degeneration  or 
necrosis  followed  by  the  formation  of  an  agglutination*thrombus,  which  in 
turn  may  develop  into  a  tul>ercle.  From  the  placental  legions  tubercle  bacilli 
may  pass  into  the  fetus.  In  the  fetal  body  they  may  excite  the  lesions  of 
tuberculosis,  or,  as  has  been  several  times  observed,  the  bacilU  may  be 
present  in  the  fetal  circulation  in  great  numbers,  without  causing  lesions. 
In  the  explanation  of  such  a  phenomenon  we  can  but  a^ume  an  immunity 
on  the  part  of  the  fetus  (aggressin  immunity).  The  ^^ncytium  possesses 
no  immunity  to  the  tubercle  bacillus,  but  on  the  contrary  appears  to  be 
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eadly  damaged  by  the  bacilli  lodging  upon  it.  Following  the  entrance  of 
bacilli  into  the  decidual  sinus^  five  forms  of  placental  tuberculosis  may 
develop:  (1)  Decidual;  (2)  intenrillous;  (3)  intra  villous;  (4)  intravascular 
chorionic;  (5)  chorio-amniotic.  From  the  chorionic  lesions  the  decidual  ones 
are  distinguished  by  their  failure  to  develop  epithelioid  and  giant^-oeUs. 
Of  the  occurrence  of  thisfomi  of  congenital  tuberculosis  and  of  the  infection 
of  the  fetus  through  the  placenta  there  exists  abundant  and  detailed  e\ideDce, 
and  of  the  pathology  of  placental  tuberculosis  we  now  possess  satisfactory 
knowledge.  The  question  of  greatest  importance  concerning  it  yet  to  be 
settled  is  its  frequency.  At  least,  there  can  be  no  doubt  that  it  occurs  much 
more  often  than  has  been  assumed^  and  the  statements  in  our  text-books 
concerning  its  negligible  importance  have  been  exa^erations  in  the  wrong 
direction. 

II,    Congenital  Predisposition  to  TuBERCfULOBiSt 

The  effects  upon  the  fetus  of  the  toxitis  and  abnormal  products  of  met- 
abolism paased  through  the  placenta  of  a  tuberculous  mother  have  been  shown 
in  animal  experiments  by  a  number  of  investigators.  Carriers  determined 
positively  the  injurious  action  of  the  toxitis  of  the  tubercle  bacillus  upon  the 
embryo.  The  poison  obtained  by  the  result  of  extraction,  and  in  still  ^eater 
degree  that  contained  in  the  residue  of  tubercle  bacilli,  have  an  injurious  action 
upon  the  progeny  when  injected  into  the  mother  animal,  and  still  greater 
when  injected  into  both  parents.  The  young  obtained  from  such  animals 
are  fewer  in  number;  many  of  thera  die  in  utero  or  shortly  after  birth  or  show 
eigns  of  a  constitutional  weakness.  Further,  they  show  an  increased  suscep- 
tibility to  inoculated  tuberculosis,  thb  susceptibility  being  also  giBater  in 
those  cases  in  which  both  parents  had  been  inoculated  vdth  the  toxins, 
Bandelaq  de  Parient«,  Kotelin,  Riviere,  Bossi  and  others  likewise  assert  the 
injurious  effects  of  the  toxins  of  tubercle  bacilli  upon  the  fetus.  According 
to  these  writers,  the  fetus  of  a  tuberculous  mother  may  show  agns  of  intoid- 
cation  in  various  internal  organs,  the  liver  in  particular.  These  changes  arc 
not  of  a  specific  character,  but  are  common  to  many  forms  of  intoxication, 
mieh  as  fatty  degeneration,  etc*  As  a  result  of  these  degenerations  hemor- 
fliages,  rupture  of  blood-vessels,  stasis,  cirrhosis,  etc.,  may  occur.  The 
source  of  the  poisons  may  be  sought  not  only  in  the  toxins  of  the  tubercle 
badllus,  but  also  in  products  arising  from  the  cells  of  the  maternal  organism 
ktUed  or  damaged  by  the  tuberculous  process*  The  effect  upon  the  fetus  of 
the  latter  poisons  may  be  a  general  cachexia  or  marasmus,  leading  to  a  general 
or  partial  h^TJOplasia,  Such  a  condition  of  general  or  loe^l  weakness  may 
predispose  to  tuberculous  infection  during  the  early  months  of  life. 

As  to  the  specific  character  of  such  a  predisposition,  the  majority  of 
■"  incline  to  the  negative  view.    Nevertheless  more  recently  the  occiip- 
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rence  of  a  specific  ppedisposition  acquired  during  fetal  life  has  been  maintained 

by  some  writers.  Although  Comet  believed  that  bacterial  proteins  can 
pass  through  the  placenta  into  the  fetus  and  cause  such  injury  that  its  death 
may  result,  he  also  held  it  to  be  possible  that  as  the  result  of  such  a  diffusion 
of  bacterial  toxins  through  the  placenta  into  the  fetal  circulation  an  immumty 
against  tuberculosia  might  be  obtained  in  intrauterine  life.  Other  writere 
bold  a  similar  view*  The  aggressin  theory  has  thrown  new  light  upon  thiB 
question.  The  principle  as  stated  by  von  Herff^  that  all  soluble  gubstances, 
in  the  blood  of  either  mother  or  fetus,  that  do  not  essentially  damage  the 
blood  can  pass  from  the  maternal  blood  into  the  fetalj  or  the  reverse,  is 
probably  to  be  accepted.  The  passage  of  the  bacterial  (tubercle)  toxin 
can  produce  either  a  toxin  immunity  or  can  damage  the  fetal  organism 
according  to  the  amount  of  the  toxin  passed  through  into  the  latter.  Should 
the  tubercle  aggressin  alone  pass  the  placenta,  an  aggressin  immunity  in 
the  fetus  against  tuberculosis  may  Idg  produced.  In  case  both  the  toxin  and 
the  aggressin  pass  through,  the  results  would  vary  with  the  amount;  with 
enall  amounts  of  tomn  and  aggressin  an  immunity  in  the  fetal  organism 
would  be  produced;  but  in  the  case  of  targe  amounts  the  injurious  action 
would  be  greater  than  in  the  case  of  the  action  of  the  toxin  alone,  since  the 
formation  of  an  antitoxin  would  be  hindered  by  the  aggressin.  Still  more 
dangerous  to  the  fetus  would  be  the  entrance  of  tubercle  bacilli  into  the  fetal 
blood-stream  vrith  or  shortly  after  the  entrance  of  toxin  and  aggressin.  In 
such  cases  a  rapidly  fatal  tuberculosis  of  the  fetus  may  occur,  exactly  com- 
parable to  the  rapid  death  of  guinea-pi^  when  injected  vnth  aggressin  and 
tubercle  bacilh  simultaneously.  The  same  thing  could  occur  in  the  case  of 
a  new-bom  child  of  a  tuberculous  mother;  the  infantile  organism  containing 
tubercle  aggressin  received  through  the  placenta  in  intrauterine  life  could 
develop  a  rapidly  fatal  tuberculosis  in  caii^  tubercle  bacilli  entered  its  body 
soon  after  birth.  On  the  other  hand,  the  entrance  of  tubercle  bacilli  into  the 
body  of  a  fetus  or  new-bom  that  had  obtained  an  immunity  against  tubercu- 
losis as  the  result  of  a  diffusion  of  the  aggressin  into  its  blood  would  not  result 
in  the  development  of  tuberculosis,  or  the  latter  would  develop  only  after 
a  long  period  of  latency. 

The  aggressin  theory,  it  will  be  seen,  serves  admirably  to  explain  nu- 
merous observations  that  have  been  made  relative  to  the  effect  of  raatemal 
tuberculosis  upon  the  fetus.  Negative  and  apparently  contradictory  find- 
inga  can  be  harmonized  by  its  application.  Not  only  doe^  it  explain  the 
occurrence  of  a  specific  congenital  prechsposition,  but  it  throws  an  entirely 
different  light  upon  the  freedom  from  tul>erculous  infection  or  specific 
immunity  observed  in  the  new-bom  of  some  tuberculous  mothers.  The  early 
development  of  tuberculo^  in  a  certain  proportion  of  such  children  is,  there- 
fore, to  be  expected  when  even  the  slightest  opportunities  for  postnatal  in* 


■ 


382  SIXTH  INTERNATIONAL  CONGRESS   ON  TUBERCULOSIS, 

fectiOR  are  afforded  by  the  conditions  surroundiixg  them.  Further,  a  latency 
of  a  congenital  infection  becomes,  according  to  this  theory,  an  occurrence 
to  be  expected  in  certain  cases,  Baumgarten's  view  receives,  through  the 
application  of  this  theoiy,  a  certain  amount  of  supportj  in  so  far  as  his  assump- 
tion of  latency  is  concerned. 

Summing  up  the  exact  and  absolutely  determined  facts  concerning  con- 
genital tuberculosis  and  acquired  congenital  predisposition,  the  placental 
transmission  of  the  bacillus  is  the  only  form  absolutely  known  to  occur  in 
the  case  of  man.  The  genninative  transmission  and  the  intrauterine  acqui- 
sition of  a  specific  predisposition  or  immunity  can  with  good  reason  be 
regarded  as  most  probable  eventSi  although  their  complete  demonstration  is 
still  lacking*  To  the  researches  of  the  near  future  must  be  left  the  filUng-in 
of  the  present  gaps  in  our  knowledge  concerning  these  extremely  important 
problems.  Nevertheless,  a  greater  proportion  of  writers  favor  the  theory  of 
acquired  congenital  predisposition  as  an  etiological  factor  of  moment  than 
those  who  uphold  the  importance  of  congenital  infection.  Baumgarten's 
view  of  the  prime  importance  of  congenital  tuberculosis  has  certamly  gained 
many  facts  tending  to  support  it.  We  must  all,  however,  concede  that  our 
icnowledge  of  tuberculosis  in  general  is  opposed  to  any  general  acceptance 
of  his  view  of  the  congenital  transmission  of  the  tubercle  bacillus.  For  a 
certain  proportion  of  cases  such  a  transmission  undoubtedly  is  true, — to 
what  extent  we  do  not  now  know,  but  I  beheve  it  is  not  a  negUgible  pro- 
portion, 

II>    True  Inherited  pREDisposmoN  to  Tuberculosis. 

In  entrance  upon  tins  part  of  the  etiological  problem  we  have  to  deal  with 
assumptions  and  theories  still  more  unceitain,  and  with  no  more  substantial 
foundations  than  imperfect  and  meager  statistics,  or  the  individual  opinions 
of  certain  clinicians  or  pathologists.  There  exist  neither  the  results  of  animal 
experimentations  nor  clinical  and  pathological  observations  in  man  to  give 
to  such  a  theory  a  firm  basis  of  support.  Indeed,  the  great  majority  of 
clinicians  follow  Comet  in  not  recognizing  inherited  predisposition  as  an  im- 
portant factor^  and  in  considering  infection  to  be  the  essential  if  not  the  only 
ulcnicnt  concerned  in  the  etiology  of  tuberculosis*  And,  as  I  have  already 
mentioned,  the  majority  affirm  this  infection  to  be  an  extrauterine  one,  as 
opposed  to  Baumgarten's  view. 

There  are  not  wanting,  however,  adherents  to  the  theory  of  intrinsio 
prcdi?<pi»mtion,  and  Hiippe's  dictum,  that  natural  infection  occurs  only  when 
itid  iiifootitig  organism  enters  the  body  of  a  susceptible  individual  of  a  susr- 
otptibli  moe,  has  been  gaining  adherents,  particularly  with  reference  to  tubei^ 
ouloua  infootion,  aa  well  as  to  certain  other  infectious  diseases.  It  is  a  fact 
rtoogniied  by  every  one  now  that  practically  all  adult  bodies  show  at  autopsy 
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midfinoes  of  healed  tubercles.  Into  the  bodies  of  us  aU,  tubercle  bacilli  at 
times  gain  entrance.  But  not  every  individual,  thus  infected,  develops  the 
disease  or,  in  case  it  does  develop,  dies  from  the  infection.  Otherwise  tuber- 
culosis would  long  ago  have  exterminated  the  human  race.  There  can  be  no 
doubt  also  that  tubercle  bacilli  enter  the  body-tissues  in  some  individuals 
and  remiun  there  as  potentially  virulent  and  li\ing  organisms  without  ex- 
citing characteristic  lesions  of  tuberculosis;  indeed,  in  certain  cases  without 
producing  any  lesion  that  w^e  can  recogaize  as  such.  Between  such  infections 
i^ith  tubercle  bacilli  and  the  disease  process,  tuberculosis,  it  has  in  recent  years 
been  necessary  to  draw  a  definite  line.  Writers  (Schliiter,  etc*)  have  already 
begun  to  distinguish  between  the  tubercle  bacillus  as  an  exciting  agent,  con- 
stituting only  one  etiological  factor,  and  a  general  or  individual  tuberculosis 
anlage  constituting  the  more  important  factor. 

The  existence  of  an  individual  prethsposition,  or  weakened  resistance  to 
the  tubercle  bacillus,  we  cannot  denvj  and  it  is  along  the  line  of  combating  this 
susceptibility  that  our  therapeutic  and  preventive  attempts  must  be  chiefly 
directed.  In  w^hat  this  indi\idual  tuberculosis  anlage  lies  we  do  not  know 
at  the  present  time^  and  we  cannot  even  say  positively  how  much  of  it  is 
acquired  and  how  much  is  really  an  inherit^  anlage,  or  whether  it  is  a 
q>ecific  predisposition.  Have  w^e  any  data  speaking  in  favor  of  the  latter? 
Nothing  positive.  Animal  experiments  speak  for  the  existence  of  a  congen-* 
ital  speciBc  predisposition,  but  experimental  investigations  have  not  yet  been 
carried  to  the  point  where  we  can  distinguish  absolutely  between  the  con* 
genital  predisposition  that  is  inherited  and  that  which  is  acquired  in  prenatal 
Hfe.  Statistics  show  the  existence  and  importance  of  family  predispositioo, 
but  even  in  those  carefully  analyzed  groups  of  cases,  in  which  paternal  tuber- 
culous is  made  to  appear  of  especial  imixjrtance,  we  cannot  nowehminate  the 
factor  of  opportunity  for  infection-  FaiUng  to  find  any  positive  support  in 
the  results  of  animal  experiments  or  in  statistical  studies,  we  may  turn  to 
pathological  anatomy  in  search  of  positive  e\idence  of  intrinsic  predisposition. 
And  here  we  find  certain  observations  adduced  in  favor  of  inherited  predis- 
position. According  to  Bartel,  general  disturbance  of  development,  associ- 
ated with  disturbances  of  development  of  the  lymphatic  system  of  the  lungs 
in  particular,  form  an  anlage  of  predisposition  to  tuberculosis.  Of  such 
defective  development  of  the  lymphatic  system,  the  status  lymphaticus  may 
be  regarded  as  a  manifestation.  Other  anomalies  or  disturbances  of  ilevelop- 
ment,  particularly  hypoplasia  of  various  organs  or  of  the  body  as  a  whole, 
have  also  been  regarded  as  constituting  a  tuberculosis  anlage.  Anatomical 
stigmata,  such  as  hyperplasia  of  the  mammary  gland  on  the  side  primarily 
affected,  have  been  regarded  as  evidence  of  congenital  anlage.  The  same 
difficulty  of  proof  attends  all  thoae  theories,  and  we  are  unable  to  distinguish 
between  intriiiMic  and  acquired,  cause  and  effect,  etc. 
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Summing  up  the  whole  matter,  we  have  no  positive  evidence  of  an  in- 
trinsic or  inherited  specific  predisposition  to  tuberculosis.  The  reasons  for 
the  supporting  of  such  a  theory  are  to  be  sought  in  the  minds  of  those  who 
find  no  other  possible  explanation  for  the  actual  phenomena  of  the  disease 
as  seen  clinically.  The  congenital  transmission  of  the  bacillus  by  the  placen- 
tal route  is  absolutely  demonstrated,  and  we  have  excellent  reasons  for 
believing  in  congenital  acquired  predisposition,  both  general  and  specific 
While  we  distinguish  pathologically  between  this  form  of  parental  transmis- 
sion and  true  heredity,  we  must  not  forget  that  many  of  the  practical  aspects 
of  the  question  are  identical  in  both  cases.  In  our  statements  about  the 
non-inheritance  of  tuberculosis  we  must  include  positive  statements  con- 
cerning congenital  tuberculosis  and  a  warning  as  to  the  dangers  attending 
the  progeny  bom  of  tuberculous  mothers. 


Proceedings  of  Joint  Session  of 
Sections  I  and  II, 

Opsonic  Index.    Conjunctival  and  Cutaneous 
Tuberculin  Reactions.     Serum  Diagnosis. 


JOINT  SESSION  OF  SECTION  I  AND  SECTION  11. 

Opsonic  Index,     Conjunctival   and  Cutaneous 
Tuberculin  Reactions.     Serum  Diagnosis* 


Tuesday  Afternoon,  September  29th,  at  half  past  two. 


Sections  I  and  II  met  in  joint  session  in  the  large  assembly  hall  of  the 
New  National  Museum  at  half  past  two  o- clo<!k,  on  the  afternoon  of  Tuesday, 
September  29th.  The  joint  session  was  called  to  order  by  Dr.  William  H. 
Welch,  President  of  Section  L  Dr.  Welch  presided  during  the  leading  of 
the  first  five  papers,  with  the  discussion  following,  after  which  Dr.  Vincent 
Y,  Bowditch,  Pi^dent  of  Section  11^  took  the  Chair. 


THE  OPSONIC  INDEX  IN  CERTAIN  TUBERCULOUS 

INFECTIONS. 

By  Thomas  Wood  Hastings,  M.D., 

New  York. 


In  a  study  of  the  application  of  the  opsonic  index  to  clinical  investigation 
and  to  therapy  one  should  consider  the  four  following  factors: 

1.  The  possibility  of  estimating  an  opsonic  index. 

2.  The  normal  opsonic  index  and  the  variations  found  with  normal 
serumSp    The  variations  found  with  serums  from  tul>erculous  individnals, 

3.  Variatioos  found  in  the  opsonic  index  in  individuals  not  under  tuber- 
culin therapy. 

4.  Variations  in  the  opsonic  index  in  cases  under  tuberculin  therapy. 
The  first  and  second  may  be  dealt  with  briefly,  since  the  factors  referred  to 

have  been  reported  upon  and  established  by  several  observers. 

Since  Wright's  publication  in  the  year  1903  it  has  been  claimed  by  himself 
and  his  co-workers  that  one  might  obtain  fairly  constant  results  of  chnieal 
import  by  comparing  the  effect  of  normal  and  abnormal  serums  upon  phago- 
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eytosis,  with  preparations  carried  out  in  vitro.  Their  claim  has  been  that 
under  the  same  conditions — that  \e,  with  the  same  bacterial  suspenaon, 
exposed  the  same  length  of  timG  and  at  the  same  temperature  of  the  same 
serura^ — there  is  little  variation  in  the  nitmber  of  bacteria  taken  up  from  the 
suspension  by  the  phagocytic  cells;  that  %ith  different  serums,  provided  the 
serums  be  obtaineil  from  healthy  individuals*  the  phagocytic  action  is  in- 
fluenced in  such  a  mamier  by  the^  various  *' normal  serums  *'  that  one  ob- 
tains approximately  the  siime  degree  of  phagocytosis,  estimated  by  counting 
the  number  of  bacteria  taken  up  from  the  suspension  by  phagocytes  In  vitro, 
A  few  observers — North  and  Park  and  Biggs  in  .\merica,  Reyn  and  Kjer- 
Petersen  in  Sweden — have  maintained  that  constant  results  which  would 
enable  one  to  estabUsh  any  normal  standard  are  not  to  be  obtained  The 
weight  of  evidence,  judging  from  the  amount  of  work  done  by  a  large  number 
of  obser\^ers,  maintains  Wright's  contention,  and  recent  articles  in  the 
Practitioner*  confirm  all  the  aceimaey  ibat  Wright  has  claimed  for  hia 
method.  To  one  who  has  worked  for  a  few  yeiijB  with  Wright *s  methods  and 
obtained  results,  not  reganlless  of  well-marked  variations,  it  seems  pos^ble 
to  estimate  degrees  of  change  in  the  power  of  serums  which  niay  be  used  for 
comparative  purpose*^,  Reyn  and  Kjer-Petersen,  whose  work  was  done 
with  extreme  c^re,  obtained  results  which  seemed  either  too  high  or  too  low, 
which  coukl  not  be  reatlily  accounted  for  unle^  due  to  technic  or  to  a  real 
variation,  and  their  **  me^n**  error  for  an  estimation  with  normal  blood  was 
0.19.  With  cases  of  lupus  the  mean  error  wai5  0,25,  a  variation  so  little 
different  from  the  normal  that  they  could  not  accept  it  as  pathological  when 
comparisons  weie  worked  out  on  a  mathematical  basis.  Their  esdmations 
were  made  daily  or  every*  second  or  third  day  over  a  period  of  bx  months, 
and  their  in\^estigations  led  to  no  practical  results 

We  heatate  to  accept  iheir  iliscouraging  report  on  the  use  of  tuberculin, 
for  they  did  not  give  inoculations  after  the  method  found  most  useful,  over 
kmg  periods  of  time,  by  several  careful  observers.  Any  one  who  has  worked 
with  Wright's  methods  understands  that  oecaMonally  preparatiotia  give 
UB^ti^actoiy  results,  the  main  reasons  being  (a)  Ihat  the  slides  aie  not  well 
^read  or  well  stained^  or  the  baclenaJ  su^p^isions  do  not  shorn  a  sufficient 
Qtmiber  of  bacteria — t.  e.,  two  or  three  lo  a  cell — to  give  icsulls  diowing  a 
minimuni  amouiit  of  variation.  In  other  words,  ooe  must  leam  to  diaeaid 
at  a  glance  eert^n  pieparations. 

(b)  With  iKtrmal  serums  we  have  found  well-marked  rariatioiis  in  the  pha- 
£oe3rtic  indices,  no  matter  wiih  what  care  the  preparations  have  been  made» 
selected,  and  counted.  These  result^  hoi^Tver,  with  several  normal  semms 
agree  wlttiiii  ceftain  tiinita  in  a  way  which  we  have  ne\er  been  able  to  fiod 
for  aenisiD  bora  tubercukMis  patient^  the  diffci^nce  being  thai  the  degieo 
•Ibe  FNctUKmr,  M»y,  140& 
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of  variation  of  the  phagocytic  indices  with  tuberculous  serums  is  much 
more  marketl.  Wright*8  idea  of  an  opi^nic  index  baseil  upon  the  com* 
parison  of  the  phagocytic  indices  of  two  different  aemms  has  been  strongly 
combated  by  some,  the  contention  of  his  critic?^  being  that  a  normal  opsonic 
index  could  not  be  define*^!.  One  can  best  define  the  normal  opstinic  indeJE 
as  the  relation  between  the  phagocj^tic  indices  of  two  or  more  s^upposedly 
normal  and  healthy  individuals,  and  under  the  conditions  mth  which  one 
estimates  these  indices  the  results  correspond  fairly  closely,  provided  the 
only  condition  varied  lie  the  change  in  serum,  yet  the  relation  la  a  variable 
one*  What  one  means,  therefore,  by  the  normal  opsonic  index,  which  is  to 
be  compared  to  the  index  obtained  with  the  serum  from  a  tuberculous 
individual,  is  the  variation  noted  in  the  results  obtained  by  estimating 
phagoc^iiic  indices  for  individuals  not  invaded  by  a  pathogenic  micro- 
organism* 

With  aerum  from  tul>erculous  patients  we  have  invariably  found  much 
more  extreme  degrees  of  variation  than  with  normal  serum,  regardless  of 
the  single  low  or  high  opsonic  index.  If  the  index  be  estimated  in  units 
and  tenths,  as  is  usually  done^  and  be  charted  according  to  the  variations 
in  units  and  tenths,  it  will  be  readily  i*een  what  one  means  by  an  extreme 
variation  in  readings  for  the  tuberculous  semm  and  by  the  limited  variations 
for  normal  serum.  It  ia  true  that  with  an  invaded  individual  one  may 
obtain  by  single  estiniations  an  extremely  low  index,  such  as  is  not  found 
with  the  normal  serum,  yet  we  have  never  felt  ourselves  justified  in  conclud- 
ing from  such  a  reading  that  wc  were  dealing  with  an  infected  individual, 
ance  such  a  single  variation  might  be  due  to  some  error  in  technic-  Yet 
we  maintain  that,  when  one  secures,  after  repeated  estimations,  particularly 
when  carried  out  at  intervals  of  three  or  four  days  over  a  period  of  two  or 
three  weeks,  a  chart  showing  variations  in  the  activity  of  the  tuberculous 
serum  which  are  not  found  with  normal  serura,  this  chart  means  that  path- 
ological changes  have  affected  the  blood. 

At  no  time,  we  believe,  can  a  single  high  or  low  index  be  relied  upon  for 
tuberculin  therapy,  and  yet  after  repeated  estimations  it  is  possible  that  one 
might  obtain  more  or  less  constant  variations,  which  would  be  of  ujse  in  giving 
inoculations. 

3.  Cases  not  under  Tuberculin  Therapy.— For  comparison  we  have 
taken  the  charts  obtained  by  recording  the  phagocytic  indices  of  two  normal 
healthy  individuals,  the  estimations  having  been  made  by  the  different 
individuals  with  each  one's  own  standard  suspension  and  after  one's  own 
teehnic,  and  these  normal  serums  (four  specimens)  were  carried  through  with 
several  (four  to  sixteen)  other  specimens  numbered  blindly,  in  order  to  avoid 
error  due  to  expectancy.  At  times  we  employed  methods  of  pooling  four 
normal  serums  and  recording  estimations  of  these  normals  by  four  individualsi 
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and  we  could  not  sm  that  greater  accuracy  was  obtained  thereby  (Charta 
1  and  2). 

The  charta  (1  and  2)  for  the  two  normal  mdividuals  correspond  fsiriy 
clfM^ely  and  show  variations  somewhat  larger  than  obtained  by  Wright  and 
many  others,  yet  it  is  striking  that  there  appear  no  such  low  and  high  ligurse 
as  are  found  for  the  tuberculous. 

A*  Certain  tuberculous  eases  were  never  given  tuberculin,  and  the  Lndioes 
were  estimated  at  intervals  of  twenty-four  hours  for  seven  days,  at  intervals 
of  three  and  four  days,  at  intervals  of  ten  to  fourteen  days  (Charts  3  and  8). 

Among  fourteen  pulmonary  cases  examined,  two  gave  indices  mithin 
normal  limits,  and  two  within  wide  variations,  and  this  fact  called  our 
attention  to  the  mconatant  occurrence  of  a  low  index  in  tuberculous  in- 
fections (Charts  3  to  6). 

If  one  studies  Charts  3  and  4,  it  is  evident  that  the  index  is  at  first  normal 
in  two  pulmonarj^  cases  who  would  not  tolerate  without  reactions  injections 
*5f  rriinr  niilligram  of  the  bacillen  emulsion*  Case  with  Chart  3  was  ad- 
vanced (Turban  III,  condition  poor),  with  involvement  of  the  entire 
right  lower  and  the  anterior  upper  portion  of  the  upper  right  lobe  and  the 
anterior  upper  portion  of  the  left  upper  lobe,  and  with  a  dnus  from  operation 
done  two  months  previously  for  a  left  empyema,  Tliis  patient  lived  only 
a  few  weeks  after  the  last  record  was  made.  The  second  patient  has  im- 
proved slowly  under  good  hygienic  tieatment. 

In  ten  pulmonary  cases  the  few  isolated  determinations  of  the  index 
were  low — below  0,6,  regardless  of  condition* 

The  indices,  therefore,  did  not  correspond  to  the  clinical  condition,  and 
they  cert-ainly  were  not  to  be  used  aa  guides  for  inoculation. 

From  the  nature  of  the  tubercle  bacillus  infection  (chronicity),  and  from 
the  relation  of  opsonin  to  infection,  one  is  justified  in  applying  studies  of  the 
opsonic  index  in  non-pulmonary  conditions  to  the  problems  relating  to 
pulmonary  invasion.  After  a  few  observations  upon  pulmonary  cases  it 
waa  not  considered  advisable,  for  obvious  reasons,  to  keep  such  patienta 
confined  tA}  hospital  wards  in  the  city  or  to  insist  upon  two  or  three  vbita 
a  week  to  tiie  dispensar>"  and  laboratory  for  long  periods;  therefore,  our 
results  are  based  mainly  upon  the  study  of  non*pulmonary  cases  and  inactive 
pulmonary  cases  with  lesions  in  other  tissues  and  organs. 

B.  In  this  set  the  eases  were  of  non-tuberculous  infection  in  a  supposedly 
non-tuberculous  individual,  and  the  indices  over  a  long  period  of  time  were 
detennined  in  order  to  show  any  variations  in  a  tuberculo-opsonic  index 
due  to  a  non- tuberculous  infection  (Charts  9,  10). 

From  the  charts  of  cases  of  non-tuberculous  infection  we  do  not  draw 
conclusions,  since  no  one  of  them  (Charts  9,  10)  was  studied  a  considerable 
length  of  time,  and  we  have  not  confirmed  the  wide  variations  in  the  index 
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noted  at  certain  periods.  As  a  rule,  it  seems  to  ns  that  we  may  obtain  low 
readings  in  non-tuberculous  infections,  but  not  the  degree  of  variation  noted 
in  tuberculous  conditions. 

4.  Cases  under  Tuberculin  Therapy. — C.  With  other  tuberculous  cases 
an  index  curve  was  established  before  inoculations  in  order  to  determine 
the  influence  of  tuberculin  upon  the  index,  the  intervals  between  index 
determinations  being  kept  the  same  (Charts  11  to  14).  These  records  also 
served  for  comparison  with  records  from  set  A,  and  in  one  instance  daily 

estimations  for  seven  days 
were  made  for  comparison 
with  similar  estimations  in 
set  A. 

.  Under  set  C  records  were 
made  after  inoculations  with 
widely  varying  doses  of  tu- 
berculin. The  tuberculin 
used  was  Saranac  Labora- 
tory bacillen  emulsion  No. 
11,  and  Koch's  bacillen 
emulsion,  and  the  doses 
were  progressively  increased, 
as  recommended  by  Tru- 
deau. 

Seven  charts  (14a  to  14g), 
setting  forth  the  daily  va- 
riation after  a  single  dose, 
show  the  same  inconstancy 
noted  in  the  longer  records. 
We  have  repeatedly  ob- 
tained the  same  results,  each  chart  showing  what  may  be  consid- 
ered a  negative  phase,  but  with  marked  differences  following,  probably 
due  to  the  impossibility  of  preventing  an  eflfect  by  the  tuberculous  indi- 
vidual's change  in  opsonin  upon  the  curve  which  would  have  been 
produced  by  the  inoculation  alone. 

We  are  justified  in  this  statement  by  a  study  of  the  Charts  in  sets  A 
andB. 

The  charts  from  cases  under  tuberculin  therapy  (sets  C  and  D)  show  an 
extremely  inconstant  variation,  not  only  before,  but  also  after,  inoculations 
were  begun.  In  a  few  instances  (type  Chart  13)  the  general  character  of 
the  curve  seemed  to  change,  the  average  index  being  higher  and  at  the 
same  time  less  steady.  After  several  months  the  result  of  inoculation, 
judging  from  some  charts,  was  the  stead)ring  of  the  index  with  the  mean 
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I  Ah,  C>p8onic  inde:c  to  tul>erele 
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after  repetitioD  of  small  doee. 
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14d*  Opeonic  index  to  tubercle  index- 
Bone  tuberculoais.  After  a  single  dosse  of 
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^V         approaching  normal,  but  such  an  apparently  desirable  change  occurred  in        ^| 
^H         2  only  out  of  10  causes.                                                                                            ^H 
^1               D.  A  fourth  set  of  cases  were  given  tuberculin  according  to  Denys'  and        ^H 
^1         Sahli's  method,  as  modified  by  Trudeau  and  us^  at  Saranac  Lake,  and  no            V 
^M         systematic  estimation,  but  occasional  determination  of  the  opsonic  index,             1 
^M         was  made  to  find  the  relation  between  clinical  condition  and  the  index  (Charta        ^M 
■          15  to  18).                                                                                                                  ^M 
^m               If  one  conadered  alone  the  Charts  15  to  18,  one  might  conclude  that  the        ^^ 
^B          index  is  markedly  influenced  by  the  inoculatiou  of  tuberculin.     But  when             1 
^m         compared  to  sets  A  and  C,  it  is  evident  that  tlie  same  variations  will  occur            1 

^™             -  i      lI    -       -                                                            in     a      tnbflrpi linns     indiviHiinl     withnnf                   H 

^H           MmMT  < 

m 

inoculation.     And,  further,  Charts  18,             1 

18a,  18b,  iSc,  indicate  that  an  index            1 

may  gradually  decrease  in  vahie  as  a             1 

patient  improves  and  apparently  re-       ^J 

covets  (Chart  IS),                                         ^H 

Finally,  one  non-tuberculous   indi-        ^^ 

vldual  accepted  a  few  inuculationa  in             1 

order  to  determine  the  influenee  upon             1 

a   normal    index,    and    two   coses  of             1 

Hodgkin's   disease    and   one  of  non-             1 

tuberculous  cervical  adenitis  were  given            1 

tul]>ercuUn  after  recording  persistent  low        ^H 

indices,  which,    accortling   to  Wright,        ^H 

suggested  a  tuberculous  infection,  not            1 

necessarily    in    tlie    enlarged    glands.        ^^| 

Tuberculin  infections  raised  the  index,        ^^| 

but    no    l>eneficial   effect   was    noted        ^H 

(Charts  19  to  22),                                           ^H 

''          The  few  observations  upon  a  single        ^H 

individual  after  injections  of  varying        ^^| 

it  one  to  lay  stress  upon  conclusions  from        ^^| 

1  the  three  cases  of  non-tuberculous  lymph-        ^^| 

In  a  case  of  Hodgkin's  disease  (Chart  20)        ^H 

ng  stmcture  suggesting  an  endothelioma,        ^^^ 

I  no  change,  and  judging  from  Chart  19        ^^| 

5e  been  larger,  the  character  of  the  curve        ^^^ 

21,  from  a  typical  case  of  Hodgkin*s,  g^ves       ^^^ 

3  index  after  inoculationSj  and  this  occurred        ^H 

cal  condition.                                                     ^^| 

jifective  adenitis  (Oiart  22),  for  which  we        ^^ 
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^H          at  first  accepted  a  diagnosis  of  tuberculous  adenitis,  has  not  responded  to 
^H          repeated  tuberculin  tests  over  a  period  of  two  years,  during  which  time  she 
^H           has  taken  two  series  of  tuberculin  inoculations.     The  effect  on  the  index 
^M          IB  to  be  noted  by  studying  Chart  22. 

^H                From  tliese  results  we  have  dm  wo  the  conclusionB  that:    Very  high 
^H          indices  are  more  suggestive  of  infection  than  the  low  if  one  may  judge  from 
^H           Charts  20  and  21,  in  which  the  persistently  low  readings — indicating  lowered 
^M          resistance— were  raised  by  inoculations,  although  we  could  not  prove  the 
^^L          cases  tuberculous* 

' 

^r  ^^k 

ff 

: 

- 

rf 

— 

J, 

\ 

■y 

W 

m     ^T" 

W 

IS: 

t 

A 

S£ 

if 

2$ 

^l 

s.. 

.9 

_i 

d._ 

Q. 

Zi 

ftf 

^ 

^ 

A 

■  ^- 

Imf    - 

1 

1 

^ 

^ 

* 

\ 

■   ^ 

f  y 

^ 

w 

L    ^ 

- 

^^ 

^m 

^ 

^ 

f^ 

^ 

*■ 

^ 

*m 

^ 

y 

*^ 

^» 

k 

s 

y 

3 

^ 

P 

^ 

\ 

y 

y 

^ 

V 

p^ 

1 

^^^^^^B 

I — 

^^^           Thee 

^H           index  oc4 
^H            of  time, 
^H            mate  ind 
■                 Whib 
^1            and  pert 
^m           incon^ta 
^^^^       for  tuljei 
^^^p            Neve 
^^^^       Rcems  tc 
^^L            call  for 

20.     Opsonic  index  to  tubercle  bacillus,     Hodgkin'e  disease. 

>ne  fact  emphasized  by  all  the  records  is  that  wide  variations  in  tha 

cur  in  tul>erculous  individuals,  but  not  invariably  over  hhort  periods 

so  that  to  establish  a  pathological  variation  the  safe  plan  is  to  esti- 

ic^  two  or  three  times  a  week  for  a  period  of  two  weeks. 

G  the  variationa  are  sufRciently  great  to  mark  a  serum  as  abnormal 

laps  pathological^  yet  they  are  so  wide  without  inoculations  and  so 

nt  after  inoculations  that  one  cannot  safely  use  the  index  as  a  guide 

rcolln  inoculations, 

rtheless,  in  studying  a  number  of  cases  not  pulmonarj^  the  conclualon 

\  be  justified  that  persistently  low  indices,  while  giving  tuberculiBp 

discontinuance  of  inoculations^  and  yet  one  will  be  able  to  judge 

■ 
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from  clinica!  s>Txiptoms  before  the  pemstently  low  index  has  been  eatab- 
Uflhpfl.     From  a  single  low  index  one  can  draw  no  conclusions,  a  statement 

justifies:!  by  the  charts  from  untreated  cases. 

Tlie  author  extends  to  Dr.  Warren  and  Dr,  Hoobler,  of  the  laboratory 
staff;  his  Kint^rcst  thanks  for  their  invaluable  aasistance  during  the  work 
and  in  pt'eparing  the  charta. 
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Vindex  opsonique  dans  certaines  infections  tuberculetises. — 

(Hastings,) 

1.  Poj4sibilit<5  d^estimer  Tindex  opsonique. 

2.  Index  opaonique  normal  et  vanations  trouvfes  avec  les  scrums 
nomiaux,     Variatinns  trouvtes  avec  les  s4mma  d'individus  tul>ereuleux* 

3.  Variations  trouv6ea  dans  Tindex  opsonique  U'individuB  qui  n'ont 
paj*  6t(^  mjyinls  h  la  th6mpie  de  la  tuberculine* 

4.  Variations  de  I'index  opsonique  dans  les  cas  soiimis  au  trait-ement  par 
la  tulK*nTuline» 

A  juKer  d'apr^s  la  nature  de  Tinfectton  tuberculeuse  (chronique)  et  de 
la  reflation  de  Topsonine  h  Tinfection,  on  |>eut  appliqtier  aux  probl^mea 
c^mrornant  la  tu1jcrculo,se  pulmonaire,  les  Etudes  faites  sur  Tindex  opsonique 
de  la  tul^crculoMO  non-pulnionaire* 

Hur  douKo  cas  pulnioriaires.  deux  seulement  ont  donn^  des  indices  restant 
dariM  ln«  lhidM*M  iionnalca  et  c'est  ce  fait  qui  a  attir^  notre  attention  sur 
rinconslance  d*un  index  opa^umque  inftfrieur  se  trouvaat  dans  les  infections 
tuberculeuaes, 

DaiiM  dix  cas  pulnionaires,  les  quelques  d^t-erminations  isol^s  de  Tindex 
qui  ont  6i6  faites,  n^mtnuent  un  degr6  inf^rieur,  sous  0,6, 1'^tat  du  malade 
n'ayant  pas  6i6  consid^r^, 

I^.s  indices  ne  correspondaiont  pas  done  h  Tdtat  clinique  et  on  ne  devait 
certainement  pas  les  employer  comme  guide-s  dans  Tinoculation, 

I^  fait  sur  lequel  tons  les  rapports  accentuent  est^  qu'on  voit  de  larges 
variations  dans  Tindex  des  indi vidua  tuberculeux;  mais  pas  d*une  mard^re 
invariable  quand  il  s'agit  de  courtes  dur^;   par  consequent,  le  meiUeur 


mrnmic  index  in  certmn  tuberculous  infections,— bastings,  407 

plan  pour  6tabUr  ime  variation  pathologique,  est  d'estimer  les  indices  deux 
ou  trob  fois  par  semaine  pendant  quinze  jours. 

Bien  que  les  variationa  soient  assez  grandes  pour  qu'on  puisse  coiisid§rer 
un  s^rum  comme  anormal  et  peut-^tre  comme  pathologique;  elles  sont  ai 
Jarges  quand  on  ne  fait  pas  d'inoculations^  et  si  inconstantes  apr^  les  inocu* 
latbtis,  qu*on  ne  peut  pas  employer  Tindex  comme  un  guide  stir  dans  les 
inoculations  de  tuberculine. 


Der  opsonlscbe  Indes  in  gewissen  tuberkultSsen  Infektionen. — 

(Hastings.) 

L  Die  Moglichkeit,  einen  opsoms^hen  Index  abzuschatzen, 

2.  Der  normale  opsonische  Index  und  die  Variationen  g^funden  mit 
normalem  Serum.  Die  Variationen  mit  dem  Serum  von  tuberkulosen 
Individuen, 

3.  Variationen  in  dem  opsonischen  Index  in  Individuen,  die  nicht  unter 
Tuberkulinbehandlung  sind. 

4*  Variationen  in  dem  opsonischen  Index  in  Fallen  unter  Tuberkulin- 
behandlung, 

Von  der  Natur  dea  Tiiberkelbacillus  (Chronicitat),  und  von  der  Beriehung 
des  Opsonins  ^ur  Infektion  ist  man  gerechtfertigti  die  Forschungen  iiber 
den  opsonischen  Index  in  non-pulmonaren  Zustanden  auf  die  Probleme, 
die  sich  auf  Lungentuberkulose  beziehen,  anzuwenden* 

Von  sswolf  untersuchten  Lungenfallen  gaben  swei  Indexe  iimerhalb 
normaler  Grenzen,  und  diese  Tatsache  lenkte  unsere  Aufmerksamkeit  auf 
das  nicht  konstante  Vorkommen  eines  medeiisn  Index  in  tubcrkuldsen 
Infektionen. 

In  zehn  Lungenfallen  waren  die  wenigjen  isolierten  Indexbeatimmungen 
niedrig,  unter  0,6,  ohne  Riicksicht  auf  den  Zustand. 

Die  Indexe  stimmten  deshalb  nicht  mit  den  klinischen  Zustanden  ein, 
und  sie  waren  sicher  nicht  als  ein  Fiihrer  zur  Inokulation  zu  beniitzen. 

Die  in  alien  Bericbten  hervorgehobene  Tatsache  ist,  dass  weite  Schwank- 
ungen  in  dem  Index  bei  Tuberkuldsen  vorkommen,  aber  nicht  unvemn- 
derlich  wahrend  kurzer  Zeitperioden,  so  dass,  urn  eine  pathologische  Varia^ 
tion  featzustellen^  der  sichere  Plan  ist,  die  Indexe  zwei-  oder  dreimal  in 
einer  Woche  in  einer  Periode  von  swei  Wochen  abzuschatzen. 

Wahrend  die  Variationen  genugend  gross  sind,  urn  ein  Serum  als  abnonn 
und  vielleicht  pathologiach  zu  bezeichnen,  sind  dieselben  ohne  Inipfungen 
so  verschieden  und  nach  Impfungen  so  inkonatant,  dass  man  den  Index 
aiti  eineo  Fiihrer  fiir  Tuberkulinimpfungen  nicht  mit  Sicherheit  beniitzen 
kann. 


THE  OPSONIC  INDEX   IN  THE  DIAGNOSIS  OF  PUL- 
MONARY TUBERCULOSIS. 

By  George  P.  Sanborn,  M.D., 

New  York. 


The  observations  of  Freeman,  in  October,  1906,  cited  by  Wright,*  that 
subsequent  to  massage  of  a  gonococcal  joint  there  ensued  a  fall  in  the 
gonoopsonic  power  of  the  blood,  and  succeeding  this  fall  a  rise  in  the  opsonic 
power, — a  sequence  of  negative  and  positive  phases,  similar  in  all  respects 
to  the  variation  in  opsonic  power  which  Wright  has  shown  follows  the  injec- 
tion of  a  gonococcus  or  other  vaccine  in  sufficient  dosage, — led  to  the  condu- 
sion  that  in  these  phenonoena  he  was  dealing  with  an  immuniring  reepooae 
to  a  vaccine  consisting  of  living  bacteria  and  thdr  products,  that  had 
emanated  from  an  infected  focus,  and  was  dispersed  into  the  lymph  and 
blood-stream  by  the  massage. 

Starting  from  this  observation,  a  series  of  investigationsf  were  carried 
out  by  Wright  and  his  assistants  in  order  to  determine  the  efiFect  on  the 
opsonic  power  of  the  blood  of  massage,  passive  and  active  exercise,  passive 
congestion,  hot  fomentations,  operative  procedures  in  localized  infectious 
processes,  and  so  forth;  and  in  pulmonary  tuberculosis  the  efiFect  of  measures 
and  manipulations  that  were  calculated  actively  to  stir  up  the  focus  of 
infection,  such  as  deep  breathing,  percussion  of  the  chest,  and  exercise. 
All  these  measures  were  followed  by  variations  in  the  opsonic  index,  which, 
in  thdr  correspondence  to  the  sequence  of  opsonic  events  after  inoculation 
with  a  sufficient  dosage  of  vaccine,  could  be  explained  in  no  other  way  than 
as  immimiring  responses  to  auto-inoculations  induced  by  these  prooedmes. 
The  investigations  of  Inman|  as  to  the  efiTect  of  exercise  in  the  induction  of 
▼ariations  in  the  opsonic  index  in  a  large  number  of  cases  of  puhnooary 
tuberculosis  furnish  additional  evidence  that  exercise  is  responsiUe  fcx*  the 
phenomenon  of  auto-inoculation  in  this  type  of  case. 

The  experience  of  Wright  and  others  has  shown  that  in  in(fividuab 
infeded  with  the  tubercle  bacillus  the  tuberculo-opsonic  power  may  be 

^Uiwei,AqgaBt24, 1907.    f  Unc^,  November  2, 1907.    t  Uooei,  Januaiy  25»  1908. 
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CK)ntinuouBly  below  normal;  in  other  cases,  generally  above  normal;  in 
still  others,  fluctuating  between  subnormal  and  high.  Further,  in  uninfected 
individuals  the  tuberculo-opsonic  power  shows^  under  all  conditions  of  rest 
and  exercise,  but  alight  variation  from  a  mean.  If  we  look  for  a  reason  for 
the  opsonic  variations  in  infected  cases,  we  must  at  once  be  impressed  by 
the  probability  that  they  are  governed  by  the  varying  degrees  of  auto- 
inoculation  to  wliich  they  are  individually  subject.  The  type*  with  which  the 
subnormal  opsonic  power  is  associated  obviously  cannot  be  subject  to  auto- 
inoculation  of  any  great  degree,  and  it  is  to  this  class  that  strictly  localized 
tubercle  belongs,  when,  by  reason  of  its  location,  it  is  free  from  any  irritation 
or  increase  of  blood-supply,  due  to  the  person's  activity,  and  when,  on  account 
of  its  walied-off  condition  and  its  consequent  defective  blood-supply,  it 
does  not  give  up  bacteria  or  their  products  to  the  circulation  in  sufficient 
amounts  to  constitute  an  auto-inoculation  and  to  invoke  an  immunizing 
response.  But,  not  only  does  the  blood  in  these  strictly  locahzed  cases  isH 
to  obtain  sufficient  stimulas  from  the  focus  to  raise  its  opsonic  power;  it 
is  also  probable  that  its  contact  with  the  infected  focus  is  reason  for  the  loss 
of  some  of  the  opsonin  that  it  is  normally  possessed  of.  Hence  we  find  the 
low  opsonic  index  in  strictly  localized  tubercle. 

The  second  type,  in  the  fact  of  its  usuaUy  high  opsonic  power,  would 
presuppose  repeated  auto-inoculations  in  moderate  amount;  as  an  example 
1  would  cite  cases  of  pulmonary  tuberculosis  that  clinically  give  evidence 
of  steady  improvement,*  The  tliird  type,  with  widely  fluctuating  tuberculo- 
opsonic  index,  would  presuppose  intermittent  and  severe  auto*inoculation ; 
example  of  tliis  class  in  pulmonary  tuberculosis  in  certain  advanced  cases 
and  in  incipient  cases  following  activity.  Further,  there  are  certain  cases 
of  this  disease  at  various  stages  whose  opsonic  power,  under  conditions  of 
rest  or  moderate  activity,  shows  very  sliglit  variation,  but  under  the  stress 
of  a  greater  degree  of  activity  shows  decided  fluctuations.  In  the  one  case 
there  is  obviously  absence  of  auto-inoculation  while  at  rest;  m  the  other, 
the  induced  auto-jnoculation  of  exerdse* 

It  is  my  purpose  to  demonstrate  some  of  the  foregoing  considerations 
regarding  auto-inoculation  and  their  application  in  diagnosis  of  pulmonary 
tuberculosis.  With  this  in  view  1  present  a  detailed  study  of  the  variations 
of  the  opsonic  index  in  a  case  of  pulmonary  tuberculosis  under  conditions 
of  rest,  of  ordinar)^  activity,  of  hard  work,  under  the  stimulus  of  tuberculin 
b,  e,  inoculation,  and  finally  under  the  influence  of  a  supjxjsed  auto-inocula- 
tion, Buperimposeil  upon  an  inoculation  of  tuberculin  b,  e.  The  period 
of  these  observations  axtends  over  forty-five  days,  on  thirty-seven  of  which 
one  or  more  opsonic  observations  w^ere  made.  This  study  was  made  in 
the  laboratory  and  clinic  of  Professor  Sir  A,  E,  Wright,  in  October,  1907, 
*  A,  E,  Wright:  Proceeding?*  of  the  Royal  Society,  B,  voL  Ixxvii,  1906. 
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and  I  am  indebted  to  him  for  this  and  many  other  opportunities  enjoyed 
during  my  service  in  his  laboratory. 

In  the  determination  of  the  opsonic  indices  Wright's  method  waa,  of 
course,  closely  adhered  to — in  fact^  many  of  the  blood  specimens  were  exam- 
ined as  a  part  of  the  daily  laboratory  routine^  though  most  of  the  work  was 
done  independently  by  the  writer.  The  effect  of  the  so-called  **  personal 
element"  in  the  counting  of  the  slides  was  eliminated  in  the  first  group  by 
the  fact  that  the  slides  were  numbered  and  counted  indiscriminately  by  any 
three  or  four  observers;  in  the  second  group,  constituting  a  majority  of  the 
observations,  the  shdes  were  numbered  by  disinterested  persons,  so  that  the 
writer  was  at  no  time  aware  of  the  identity  of  the  specimen  he  was  counting. 

The  patient,  a  woman  of  thirty-five  years,  robust  in  appearance,  had 
been  treated  in  a  sanatorium  for  some  months.  There  was  considerable 
cough  and  sputum,  in  which  the  tubercle  bacilli  were  present.  The  tem- 
perature rarely  reached  99°  F.,  and  she  was  able  to  be  about  her  household 
duties  continuously-    There  were  definite  signs  in  the  left  lung  at  the  base. 

The  op.sonic  observations  recorded  in  chart  one  were  made  for  the  purpose 
of  answering  the  questions:  Do  auto-inoculations  take  place  when  under 
conditions  of  rest?  Do  auto-inoculations  take  place  subsequent  to  hard 
work?  The  answer  to  the  latter  is  to  be  found  in  the  curve  representing 
the  variations  subsequent  to  hard  work  October  24th,  The  two  low  indices 
registered  on  that  day  are  succeeded  by  two  high  opaonic  readings  on  the 
following  day.  To  confirm  this  the  same  experiment  was  repeated  Novem- 
ber 4th,  with  an  exactly  similar  result.  You  mil  note  that  indices  were 
determined  sufficiently  often  each  day  to  rule  out  possible  error  to  which 
any  single  opsonic  index  may  be  subject.  To  the  first  question,  the  record 
of  November  2d  and  3d  indicates  that  no  serious  auto-inoculation  occurred 
under  resting  conditions. 

Passing  to  chart  two,  we  find  an  answer  to  the  question:  Do  auto-inocu- 
lations occur  during  periods  of  ordinary  activity?  It  is  evident  that  on 
three  days,  at  least,  no  auto-inoculations  are  registered. 

Further,  to  the  proposition  that  if  auto-inoculation  be  an  actual  equiva* 
lent  in  its  nature  to  an  inoculation  of  tuberculin,  and  vice  versd,  there 
should  be  registered  variations  in  the  opsonic  index  that  should  correspond 
closely  in  their  characteristics,  we  have  here  evidence  to  suggest  an  affirma- 
tive answer;  for  after  an  injection  of  tuberculin,  yjt^  milligram,  given 
October  8th,  there  was  registered  on  the  followmg  day  a  rise  in  the  index 
corresponding  to  those  produced  by  induced  auto-inocu!ation.  A  criticism 
of  this  curve  is  valid,  since  the  one  index  recording  the  maximum  might  be 
due  to  error* 

We  have,  however,  in  chart  three,  following  inoculation  of  yziinr  ^* 
ligram,  a  repetition  of  the  effect  shown  in  chart  two.    From  a  priori  oonsid- 
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erations  we  should  expect  a  more  prolonged  elevation  of  the  opsonic  power 
from  this  slightly  larger  dose,  and  a  glance  at  chart  thi^ee,  from  November 
18th  to  November  23d,  shows  this  to  have  been  the  case. 

Experience  has  shown  that  a  dose  of  tuberculin  sufficient  to  producse  an 
elevation  of  opsonic  power  without  producing  a  negative  phase  previous 
to  the  rise  may  be  increased  to  the  extent  of  producing  a  negative  phase  of 
a  day's  duration  without  injury  and  with  the  chances  of  a  much  more  pro- 
longed positive  pha^  succeeding.  Therefore  in  the  absence  of  a  negative 
phaae  Novemljer  ISth  and  19th  it  was  considered  wise  to  increase  the 
dosage  at  the  next  inoculation. 

Chart  four  shows  the  effect  of  jjfkinf  railtigram  tuberculin.  There  is 
recorded  a  sharp  rise  on  the  following  day,  but  there  were  subsequently  a 
rapid  sinking  away  and  a  prolonged  period  of  subnormal  opsonic  power 
or  negative  phase-  On  December  3d  or  4th  I  learned  that  the  patient  was 
ill,  and  I  saw  her  at  her  home.  She  had  a  high  temperature,  rapid  pulae 
and  respiration,  dusky  color,  diffuse  rAles,  Admitl«d  to  the  hospital,  her 
temperature  became  normal  after  ten  daj-is  or  so,  recovery  being  associated 
with  an  elevated  opsonic  index.  As  it  scarcely  seems  possible  that  this 
dosage  was  too  large,  and  in  the  light  of  her  admission  that  she  had  ovei^ 
worked  soon  after  her  inoculation,  it  seems  probable  that  in  this  slump  in 
opsonic  power  and  subsequent  exacerbation  we  were  dealing  with  a  severe 
auto-inoculation  superadderl  to  the  tulDerculin  given.  This  is  a  constant 
danger  when  tubereuUn  is  given  in  ambulatory  cases  in  which  activity  cannot 
be  controlled.  Further  study  of  these  charts  might  bring  up  many  interest- 
ing points  not  having  to  do  with  diagnosis,  but  I  will  omit  consideration  of 
these. 

The  phenomenon  of  auto-inoculation,  as  registered  by  variations  in  the 
opsonic  index,  as  described  by  Wright,  investigated  by  Inman  and  others, 
and  demonstrated  in  this  study  in  its  application  to  pulmonary  tuberculoma, 
as  met  with  in  this  disease,  may  then  be  either  spontaneous  or  induced. 
In  normal  individuals,  as  has  been  already  stated,  tnberculoKjpsonic  index 
conforms  closely  to  a  mean  under  all  conditions  of  rest  and  activity,  and  this 
absence  of  variation  is  consistent  \^ith  the  absence  of  tubercular  focus* 
Variations  in  the  infected  cases  presuppose  an  active  tubercular  proce^, 
from  which  the  auto-inoculations  emanate. 

The  meaning  of  a  non-production  of  auto-inoculation  in  suspected  cases 
may  be  either  that  exercise  is  insufficient  or  the  disease  process  is  already 
arrested,  or  that  the  patient  has  not  pulmonary  tuberculosis. 

A  simple  method  for  diagnosis  is  that  shown  in  the  accompanying  chart. 
Some  sort  of  exercise  on  one  day  sufficient  to  increase  the  respiratory  activity! 
an  opsonic  determination  l>efore  cxerciBe,  again  after  exercise,  and  t%ice  on 
the  following  day.    A  variation  of  more  than  twenty  pointa  would  be 
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evidence  of  probable  pulmonary  tubercle,  and  if  similar  results  were  obtiuned 
after  a  second  experiment,  the  evidence  should  be  sufficient  for  a  diagnosis. 
Variations  of  less  than  twenty  points,  if  repeated,  should  not  be  entirely 
disregarded  if  the  technic  is  up  to  the  standard. 

A  second  method  is  to  make  opsonic  determinations  from  day  to  day, 
the  patient  going  about  as  usual.  Wide  fluctuations  may  thus  be  registered, 
and  a  doubtful  diagnosis  may  thus  be  made  certain.^ 

The  method  that  Inman  has  ori^nated  is  quite  as  applicable  to  diagnods 
as  it  is  to  the  decision  of  questions  of  treatment.  He  exercises  the  patient 
immediately  upon  rising  in  the  morning  for  half  an  hour  or  so,  determines  the 
opsonic  index  before  the  exercise,  after  exercise,  and  several  times  during 
the  first  five  or  six  hours  following.  He  finds  that  positive  cases  quite 
consistently  yield  variation;  that  arrested  cases  may  show  little  or  no 
variation;  that  sufficient  exercise  in  cases  of  active  processes  may  produce 
a  rise  or  a  fall  in  the  tuberculo-opsonic  power  during  the  first  few  hours, 
depending  on  whether  at  the  start  the  opsonic  index  was  low  or  high.  If 
the  index  is  at  first  low,  a  rise  takes  place;  if  high,  there  is  usually  a  drop. 
This  early  variation  is  met  with  after  inoculation  with  vaccines,  and  is  usu- 
ally in  the  direction  of  a  rise,  designated  by  Wright  a  false  rise,  since  this 
early  rise  is  followed  by  the  usual  negative  phase.  It  remained  for  Inman 
to  describe  a  like  variation  in  the  first  few  hours  after  an  induced  auto- 
inoculation,  and  to  make  use  of  it  for  diagnosis  successfully.  Its  advantage 
over  other  methods  lies  in  the  fact  that  all  the  blood  specimens  can  be  tested 
at  one  time,  which  is  conducive  to  accuracy  and  saves  time. 

It  should  be  necessary  to  make  use  of  these  methods  only  when  the 
evidence  obtained  by  the  usual  clinical  methods  is  insufficient  for  diagnosis. 
I  should  not  for  a  moment  favor  a  less  careful  clinical  study  of  a  case,  nor 
should  I  offer  these  methods  to  be  used  to  the  exclusion  of  such  careful 
study,  but  I  should  be  strongly  inclined,  in  cases  where  diagnosis  is  uncertain, 
not  to  resort  to  the  old  tuberculin  test,  nor  to  the  eye  reaction  of  Calmette, 
nor  to  the  sending  of  the  patient  to  a  tuberculosis  sanatorium  on  chances, 
but  to  study  the  case  somewhat  in  the  manner  suggested,  and  thus  to  avoid 
the  discomfort  of  the  eye  reaction,  the  discomfort  and  possible  danger  of 
the  old  tuberculin  test.  The  skin  reaction  of  von  Pirquet  seems  an  excellent 
test,  but  the  disadvantage  is  that  it  does  not  localize.  On  the  other  hand, 
ruling  out  local  or  forms  of  tuberculosis  other  than  pulmonary,  of  a  sort  that 
might  be  stirred  up  by  the  exercise  we  prescribe,  sufficiently  to  auto-inoculate 
any  variations  produced  by  the  exercise,  should  be  interpreted  as  evidence 
of  the  presence  of  a  pulmonary  lesion,  given  suspicious  local  signs. 

The  disadvantages  of  using  the  opsonic  index  for  diagnosis  would  at 
present  seem  to  lie  in  the  difficulty  of  securing  reliable  opsonic  indices, 
♦  Wright:  Lancet,  November  2,  1907. 
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under  the  present  methodaj  and  this  seems  to  be  the  result  not  of  a  lack  of 
ability  on  the  part  of  good  laboratory  men  to  carry  out  Wright's  technic 
properly,  but  because  it  not  only  requires  careful  technical  trainingp  but 
patience,  enthusiasm,  and  a  considerable  portion  of  one's  time  to  cairy  out 
the  laboratory  detaila  and  to  keep  suflBciently  in  practice  to  turn  out  aceumte 
work. 


El  Index  Opstfnico  en  el  Biagnostic  de  la  Tuberculosis  Pulmonan^ 

(SANBtiHN.) 

Un  estudio  detallado  del  indice  ops6nico-tuberculoso  en  los  casos  de 
tuberculosis  pulmonar,  bajo  las  condiciones  del  descanso,  la  actividad 
moderada,  durante  el  trabajo  fuerte  y  despues  de  la  inyeccion  de  la  tuber- 
culina  B,  R.,  durante  on  periodo  de  cerca  de  dos  meaes  en  la  historia  del 
paciente,  con  una  deterrainacion  de  de  una  A  itm  veces  en  el  dia  del  inflice 
ops6nico  durante  la  mayor  parte  del  periodo,  fue  hecho  en  la  clinica  del 
Professor  Sir  A.  E.  Wright,  en  Noviembre  de  1907,  con  una  extricta  obser- 
vacion  de  su  metodo.  Los  esfuerzos  fueron  de  obtener  los  hechos  que 
pudieran  dar  una  base  espccifica  al  tratamiento;  estudio  del  grado  de 
auto-inoculacion  del  paciente  de  su  propia  actividad. 

El  estudio  del  experimento  demuestra  los  resultados  siguientes: 

1.  El  descanso  y  el  trabajo  ligero  pueilen  ser  compatibles  con  el  indioe 
ops6nico  normaL 

2.  El  trabajo  fuerte,  sinembargo,  produce  un  aumento  en  el  poder 
opsomco  (auto-inoculacion.) 

3.  La  correspondencia  entre  el  efecto  del  ejercicio  y  el  de  la  tuberculina, 
en  el  indice  ops6nico  es  evidente,  lo  cual  sugiere  la  similaridad  del  estimulo. 
La  aplicacion  de  este  en  el  diagnostico,  por  lo  tanto,  depende  de  la  variadoo 
del  indice  ops6nico  despues  del  ejercicio.  El  ejercicio  deberd  ser  variado 
Begun  el  caso.  Tres  metodos  de  aplicacion,  Las  ventajas  de  tales  metodoa 
son: — 

L  La  ausencia  de  los  efectos  desagradablea  de  la  tuberculina  y  mas 
exacto  que  esta. 

2.  Se  evita  la  conjuntivitis  que  produce  el  metodo  de  Calmette. 

3.  Mayor  exactitud  en  la  localizacion  de  la  que  m  posible  con  ambas  6 
con  la  reaecion  de  von  Pirquet, 

Las  deaventajaa. 


THE  ACCURACY  OF  THE  TUBERCULO-OPSONIC  IN- 
DEX,  AND  ITS  VALUE  AS  A  CONTROL  TO 
TUBERCULIN  TREATMENT  IN  PUL- 
MONARY TUBERCULOSIS. 

By  Drs.  Hugh  M.  Kinghorn,  David  C.  Twichell,  Norman  M.  Carter, 
AND  F.  W.  O.  Werry,  B.A., 

Saranac  Laboratory   for  the  Study  of  Tuberculofiis,   Saranao  Lake,  N.  Y.,   Dr.   E.   L.  Trudeau, 

Director. 


Since  Professor  Wright's  first  publications  on  vaccine  therapy  and  the 
opsonic  index,  work  has  been  done  with  the  tuberculo-opsonic  test  at  the 
Saranac  Laboratory  with  a  view  to  try  and  establish  the  fact  as  to  whether 
the  test  can  be  put  into  practical  use  in  the  diagnosis  and  treatment  of 
pulmonary  tuberculosis.  At  this  time  we  will  deal  with  the  acciiracy  of 
the  test  and  its  value  as  a  control  to  tuberculin  treatment.  At  some  future 
date  we  hope  to  give  our  results  as  to  the  value  of  the  test  in  diagnosis. 
For  a  considerable  time  it  was  necessary  to  devote  ourselves  to  technic 
in  order  to  obtain  reliable  results.  The  difficulties  in  the  way  of  making 
accurate  tests  were  not  slight,  but  they  were  gradually  overcome,  so  that 
we  now  feel  our  results  are  as  accurate  as  those  which  have  been  published 
by  most  other  workers. 

Technic. — Our  technic  is  the  same  as  that  of  Professor  Wright,  and  has 
been  described  in  the  Transactions  of  the  National  Association  for  1906  and 
1907.  The  only  modification  is  in  preparing  the  emulsion.  Our  method  is 
that  of  Dr.  E.  R.  Baldwin,  and  was  described  in  the  article  referred  to  above 
(1907).*    It  has  proved  wholly  satisfactory.     We  try  to  have  the  strength 

•  A  quantity  of  washed  and  (iried  tul)crcle  bacilli  from  broth  cultures  was  weighed 
and  then  moistened  with  distilled  water,  and  sterilized  in  the  autoclave  at  110**  C.  for 
fifteen  minutes.  Enough  water  to  make  a  muddy  mass  was  then  added,  and  they 
were  rolled  for  six  hours  in  a  porcelain  mill  with  porcelain  balls  to  break  up  the  clumps. 
They  were  then  removed  from  the  mill  by  wasning  it  out  with  distilled  water.  The 
resulting  emulsion,  which  contained  4  grams  of  bacilli  in  115  c.c  of  water,  was  pre- 
served by  the  addition  of  formalin  in  the  proportion  of  1  to  1250  (phagocytosis  is  not 
disturbed  by  this  amount  of  formahn).  It  was  then  measured  off  into  small  tubes, 
which  contained  0.1  c.c.  each.  In  utilizing  this  emulsion  the  contents  of  a  tube  are 
thoroughly  mixed  with  2  c.c.  of  a  sterile  1.5  per  cent.  NaCl  solution,  and  centrifugalized 
fifteen  minutes  with  a  water  centrifuge.     We  find  that  emulsions  prepared  from  these 
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of  the  emulsion  from  0.5  to  2  tubercle  bacilli  per  cell.  Beyond  2  bacilli 
per  cell  there  is  a  liability  to  clumping,  and  counting  is  difficult.  From  0.5 
to  1  bacillus  has  proved  the  most  satisfactory.  In  all  our  work  only  one 
control  serum  has  been  used  (D.C.T.).  Dr.  Twichell  is  known  to  be  abso- 
lutely free  from  tuberculosis,  as  he  has  never  had  subjective  or  objective 
symptoms  of  disease,  and  as  he  failed  to  react  to  10  milligrams  of  Koch's 
old  tuberculin.  His  serum  was  tested  for  four  dajrs  against  a  pool  consisting 
of  equal  parts  of  his  own  serum  and  of  the  serums  of  two  men  of  the  same 
physique  as  himself. 

PHAGOCTTIC  OP0ONIO 

Indbx.  Index. 

Aprfl  20,  1908,  Pool 0.85  1.00 

Dr.  TwicheU 0.81  0.96 

F.  R 0.76  0.88 

B.  M 0.81  0.96 

April  22,  1908,  Pool 1.28  1.00 

Dr.  Twichell 1.25  0.97 

F.  R 1.30  1.01 

B.  M 1.26  0.98 

Apra  23,  1908,  Pool 0.92  1.00 

Dr.  Twichell 0.93  1.01 

F.  R 0.88  0.95 

B.  M 0.97  1.05 

April  24,  1908,  Pool 0.93  1.00 

Dr.  Twichell 0.99  1.06 

F.  R 1.01  1.08 

B.  M 0.92f  0.98 


We  shall  see  later  on  that  the  differences  in  the  opsonic  indices  of  these 
serums  are  within  the  range  of  error,  which  must  be  allowed  in  using  the 
test.  We  also  tested  Dr.  Twichell's  serum  against  upward  of  60  known 
healthy  persons  of  both  sexes,  with  the  result  that  it  stood  1.006  against 
the  average  of  all.  It  is,  therefore,  reasonable  to  regard  his  as  a  standard 
serum.  For  this  reason,  and  because  it  was  not  always  convenient  to 
obtain  several  healthy  serums,  and  then  make  a  pool,  we  used  only  Dr. 
Twichell's  serum.  We  may  also  state  that,  throughout  our  whole  work, 
his  serum  was  obtained  at  the  same  or  approximately  the  same  hour  as  the 
test  serum.  This,  however,  is  not  necessary,  as  we  have  found  his  serum 
to  change  insignificantly  during  twenty-four  hours,  and,  in  fact,  during  a 
week's  time. 

small  tubes  are  very  uniform.  A  trial  test  should  be  made  when  the  tubes  are  first 
used.  When  we  know  the  amount  of  dilution  which  is  required  to  have  one  or  two 
tubercle  bacilli  per  cell,  the  trial  test  is  not  necessary.  An  emuision  ma^  frequently 
be  used  for  a  week.  For  instance,  with  the  capsules  we  are  at  present  usme  our  dailv 
routine  is  to  draw  off  one  part  fron  the  supernatant  fluid  near  the  top,  and  mix  witn 
two  parts  of  1.5  per  cent,  sodium  chlorid  solution,  in  ord^r  to  have  one  tubercle  bacillus 
per  oeil.  The  longer  this  supernatant  fluid  is  used,  the  weaker  it  becomes,  so  that  each 
day  it  needs  to  be  diluted  less. 

VOL.  1—14 


D.  C  T.'S  SERClf  AT  DIFFERENT  BQ1IR9  DOtOG  THE  IMT. 


4,5,8, 10 9J9  urn 

Seram  taken  ac   dA.if 0l77  LJD 

"       **  10  A.  M 0J»  LI2 

"       *•  12  noon 0.75  LOT 

"       "     2F.M 0.S  UT 

«       "     4f.  M am  OS 

-  -   6P.M aw  L» 

"       "     »F.M a73  LM 

M       M     '^  10  p  M  Outt  asT* 

A{vfl  2  I9Q8,  Pboi  of  aerumm  taken  at  d,  10,  tl,  2, 

4,  6,  a  10 LI2  UM 

Senna  taken  at    8  a.  m LOT  0.96 

"       ''10A.M 0.85  aia 

**       **  12  noon LJ5  L02 

**       "     2p.  M U»  0^ 

**       "     4p.  M L24  1.10 

**       "     «p.  M L4»  1.33 

"       "     8p.  M LIS  LOS 

"       "  10  p.  M 1.11  0.99 

Apnl3, 19Q8,P6olof9erQiiHaaaboire OM  IM 

dennn  taken  at    8a.m 0.^  0.90 

"       "  10  A.  M 057  0.89 

•*      -  12  noon 042  0.96 

-  "     2p,m 0.73  1.14 

•*       "     4p.  M 0.72  1.12 

**      **    8p.  M 0.74  1-15 

u      u  10  pj^ o.fi5  liB 

A|irfl4,1906,PbQlof  seroms 1.18  IJDO 

Senim  taken  at    8  a.  m 1.32  1.11 

"       "  10  a.  M 1.23  l-OI 

"       "   12  noon 1.26  \M 

"       "    2p.  M 1.25  li)6 

**  "       "     4f.  M 1.34  1.14 

"  •*       "     5f.  M 1.47  1.25 

"  "      "    8p.  If 1.46  1.23 

"      "  10  P.  If 130  1.10 

In  examining  these  four  series  of  tests  it  mi^t  seem  as  though  a  normal 
serum  varied  at  different  hours  during  the  day.  Of  35  separate  tests  com- 
posing the  four  series,  there  are  6  tests  which  are  outside  the  known  mean 
error  of  our  work,  i.  e.,  beyond  dz  14.  One  might  contend  that  we  worked 
with  a  control,  which  was  not  a  "constant,"  and  that  we,  therefore,  esti- 
mated the  value  of  a  patient's  opsonic  power  against  a  control,  which  might 
show  very  appreciable  variations.  Later  on,  however,  we  shall  see  just  as 
great  variations  occurred  when  a  considerable  number  of  tests  of  the  same 
serum  were  made.  There  b  slight  uniformity  as  regards  the  opsonic  indices 
toward  evening,  but  the  tests  are  too  few  to  say  normal  opsonins  rise  toward 
night.  No  conclusions  can  be  drawn  from  these  tests  with  regard  to  the 
influence  of  the  ingestion  of  food  on  the  opsonic  index,  as  no  regular  change 
in  the  index  can  be  observed  following  a  meal.  We  have  almost  regularly 
observed,  when  from  six  to  eight  tests  of  the  same  serum  are  made,  that  one 
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or  several  of  the  tests  will  be  extreme.  We,  therefore,  think  the  extreme 
variations  in  the  above  series  may  just  as  likely  be  due  to  errors  in  technic 
as  to  variations  in  the  amount  of  opsonin  in  the  different  specimens  of  serum. 
From  this  series  of  tests  it  would  seem  as  if  Dr.  Twichell's  serum,  so  far  as 
the  tubercle  bacillus  is  concerned,  shows  little  or  no  variation  throughout 
the  day  and  is  a  constant  control.  Fleming  has  also  investigated  the  con- 
stancy of  healthy  serum  and  has  reached  the  same  conclusion.  He  found, 
with  the  tubercle  bacillus,  that  the  resistance  of  a  healthy  person  is  a  very 
constant  quality,  and  that  the  variation  is  little  more  than  can  be  accounted 
for  by  the  experimental  error. 

We  also  considered  it  of  importance  to  determine  how  long  a  time  opsonins 
remain  unchanged  in  a  serum;  in  other  words,  whether  an  interval  of  one  or 
several  days,  or  even  a  week,  would  influence  the  value  of  an  opsonic  test  on 
a  serum. 

D.  C.  T.'S  SERUM  TESTED  ON  DIFFERENT  DAYS. 

December  20,  1907:  December  20th ,  serum  obtained  at  10  a.  m.,  consid- 
ered afi  standard  serum. 


Phaoocttio 

Qpflomo 

Index. 

Indbx. 

0.51 

1.00 

December  20,    7.30  a.  m.,  ».  e.,    2^  hours  old 0.50 

1.16 

19,  10.00  P.  M.,  t.  e.,  12       "        "  0.45 

0.88 

19,  12.00  noon,  t.  e.,  22       "       "  0.48 

0.94 

18,  10.00  A.  M.,  t.  «.,    2  days       " 0.51 

17,  10.00  A.  M.,  t.  e.,    3     *^         " 0.64 

1.00 

1.06 

16,  10.00  A.  M.,  t.  e.,    4     "          " 0.52 

1.02 

15,  10.00  A.  M.,  t.  e.,    5     "          " 0.47 

0.96 

13,  10.00  A.  M.,  t.  e.,    7     "          " 0.56 

1.10 

January  13, 1908:  January  13th,  serum  obtained  at  7.45  a.  m. 

,  and  oonsid- 

ered  as  standard  serum. 

PHAOocrno 

Opsonic 

Imdkx. 

Inobx. 

January  13,    7.45  a.  m., 0.87 

1.00 

12,  10.00  p.  M.,  t.  e.,  10  hours  old 0.92 

1.06 

"        12,  10.00  A.  M.,  t.  «.,  22     "       "  0.77 

0.88 

11,  10.00  A.  M.,  t.  e.,    2  days     "  0.92 

"        10,  10.00  A.  M.,  t.  e.,    3     ^*       "  0.89 

1.06 

1.02 

"          9,  10.00  A.  M.,  t.  e.,    4     "       "  0.95 

1.09 

8,  10.00  A.  M.,  t.  e.,    5     "       "  0.96 

1.09 

"         6,  10.00  A.  M.,  t.  e.,    7     "       "  1.07 

1.23 

January  20,  1908:  January  20th,  serum  obtained  at  10  a.  m., 

and  consid- 

ered  as  standard  serum. 

Phaoocttio 

Opsonic 

Ikdbx. 

Indbx. 

1.21 

1.00 

January  20,    7.45  a.  m.,  t .  e.,    2*  hours  old 0.96 

0.79 

19,  10.00  p.  M.,  t.  e.,  12       "       "  1.07 

0.88 

19,  10.00  A.  M.,  t.  e.,  24       "       "  1.27 

1.05 

"        18,  10.00  A.  M.,  t.  e.,    2    days     "  1.30 

"        17,  10.00  A.  M.,  f.  e.,    3       ^'       "  1.20 

1.07 

0.99 

"        16,  10.00  A.  M.,  t.  e.,    4       "       "  1.04 

0.86 

"        15,  10.00  A.  M.,  f.  e.,    5       "       "  1.18 

0.98 

"        13,  10.00A.M.,i.e.,   7       "       "  1.24 

1.02 
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Januaiy  27, 1908:  Januaiy  27th,  serum  obtained  at  10.30  a.  m.  and  7  ▲.  M., 
and  considered  as  standard  serum. 

Phaoocttio  Opsomio 

Indbx.  Indkk. 

1.00 

Januaiy  26,  10  p.  m.,  ».  e.,  12  hours  old 1.05  1.01 

"       26,  10  A.  M.,  t.  «.,    Iday      " 1.00  0.96 

25,  10  A.  M.,  t.  «.,    2  days     " 1.22  1.16 

24,  10  A.  M.,  t.  «.,    3     ^'       " 1.18  1.13 

"        23,  10  A.  M.,  t.  e.,    4     "       " 0.99  0.96 

"       22,  10  A.  M.,  i.  e.,    5     "       " 1.01  0.97 

"       20,  10A.M.,t.e.,   7     "       " 1.13  1.11 

From  these  tests  it  is  thus  seen  the  opsonin  for  tubercle  of  this  normal 
serum  did  not  diminish  in  the  course  of  a  week,  and  that  it  is  quite  safe  to 
use  this  serum  seven  days  old.  .  It  is  also  seen  that  one  or  several  extreme 
variations  from  the  normal  are  apt  to  occur,  and,  for  the  reasons  above, 
we  think  these  variations  may  just  as  Ukely  be  considered  as  due  to  errors 
in  technic  as  to  differences  in  opsonic  content  of  the  serums.  Fleming  also 
investigated  this  point  and  obtained  similar  results.  He  found  the  index 
of  a  normal  serum  to  remain  at  normal  for  about  a  week,  then  to  steadily 
fall  until,  at  the  end  of  a  fortnight,  it  was  reduced  to  about  0.50  or  0.60. 
With  regard  to  the  serum  of  infected  persons  he  found  the  serums  of  different 
persons  to  vary  very  much  in  their  keeping  powers,  and  this  without  any 
relation  to  the  index  at  the  time  the  blood  was  drawn.  From  his  figures 
the  results  obtained  two  or  three  days  after  the  blood  is  drawn  are  quite 
trustworthy  for  pathological  serums.  Beyond  this  time,  however,  it  is 
unsafe  to  rely  on  the  tests. 

In  working  with  unheated  serum  we  used  only  one  washing  to  obtain 
the  washed  leukocytes,  but  were  careful  to  wash  with  15  c.c.  of  the  citrated 
salt  solution.  For  work  with  heated  serum  one  washing  is  not  sufficient, 
and  we  have  always  used  three,  though  two  washings  are  probably  all  that 
are  needed.  In  passing  we  might  say  only  the  corpuscles  of  one  of  us  (H. 
M.  K.)  were  used  in  all  the  tests.  We  did  this  in  order  to  avoid  isoagglutina- 
tion,  as  described  by  Hektoen. 

EXPERIMENTS  TO  SHOW  THE  INFLUENCE  OF  WASHING  CORPUSCLES 
ONCE  OR  SEVERAL  TIMES. 

Phaoo- 

cmc 

Index. 

April  28,  1908:  D.  C.  T.,  unheated  normal  serum,  corpuscles  washed  once 0.42 


D.  C.  T., 

D.  C.  T.,  heated  at  60®  for  ten  minutes  " 
D  C  T         **       «    «      <<      «         «  « 

E.  T.,      unheated  tuberculous  serum,  " 
pj  fp                li                ti             «  tt 

KT:;      heated  "  "  " 

E.  T.  "  "  "  " 


twice 0.46 

once 0.16 

twice 0.08 

once 0.42 

twice 0.48 

once 0.37 

twice 0.20 
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Experiments  to  Ssow  the  iNFLoitNCB  of  WAflHiNa  CoEFtisCLfia  Onc» 

OS  Sbvisal  TiHEfl. — {CtmHnuifd,)  Puaoo- 

liVDKX 

.,  unhealed  normal  eerum,  fx>rpufictefi  wafthcd  ojice ,  ♦  *  .1,04 

"       twice,.,.. -..LD5 
heated  "  "  " 


April  29i  1908:  D.  C.  T 
D.  C.  T 
D.  a  T, 

D,  a  T, 

E.  T., 

E  T 
April  30,  1908:  D^  CT. 
D.  C.  T. 
D.  a  T, 

D.  a  T. 

E.  T, 
E.  T., 
E.T., 
E.T., 
D.  a  T. 
D.  C.  T 
D,  C.  T, 
D.  a  T. 
D.  C.  T 
D.  C,  T. 

D.  a  T. 

D.  C.  T. 
D,  C.  T, 


once* ,0,74 

twice 0-24 

once ...0.96 

twice, ..0.77 

onoe 0.85 

"  **      twioe..,,.».0.21 

,  miheated  normal  seruin,  corpuscles  washed  once  ....*...  .0.95 

**         "  "  "      twice...... ..L55 

,  heat«d  "         "  " 


unheated  tuberculoiM  serum 

n  it  a 

heated  "  '* 


July  2,  1908: 
July  3,  1908: 


July  4,  1908: 


unhealed  tuberculous  aerum 

U  tl  If 

heated 

,  uitheated  normal  aenun,  corpuscles  washed 
,  heated 


unheated 
,  heated 

unheated 
heated 


onea..  *....,. 0.57 

twice 0.15 

once ....QM 

twice... ...,.1.09 

once ,MM 

twice, .0*15 

3  times.,...  .OM 

twice 0,05 

3  times 0.12 

3  times .0,52 

twice 0.17 

3  times 0.19 

3  times .0.64 

twice ..0.0d 

3tiiiiee 0.09 


From  these  experiments  it  is  seen  one  washing  of  leukoe3rtes  ia  not  suiR- 
cient,  inasmuch  as  there  is  apt  to  remain  with  the  leukoeytes enough  opsonin 
to  infiuence  phagocytosis  to  a  considerable  degree.  Our  attention  was 
directed  to  this  fact  while  we  were  investigating  heated  tuberculous  serums 
and  serums  obtained  from  persons  with  other  acute  diseases.  We  frequently 
found,  when  we  washed  the  leukocyte  only  once,  that  the  pathological 
heateii  serums  bad  a  high  opsonic  index,  and  tfiat  occasionally  the  opsonic 
index  was  higher  with  the  heated  than  with  the  unheated  serum.  This 
occurred  to  a  limited  extent  also  with  heated  serums  from  healthy  persons. 
The  variations  in  the  phagoc>iic  indices  in  the  aljove  tests  when  the  cor- 
puscles were  washed  twice  and  three  times  were  probably  due  to  exposing 
the  serum  to  different  numbers  of  leukocytes.  This  fact  has  also  been 
observed  by  other  workers*  Fleming  found  in  all  except  one  of  his  testa 
on  this  point  that  there  was  a  higher  reading  obtained  when  fewer  corpuscles 
were  used.  This  difference  was  more  marked  In  the  higher  dilutions  of 
the  washed  corpuscles*  While  two  washings  of  leukocytes  seem  to  be 
BuMcient,  we  now  urn  three  in  all  tests,  whether  with  unheated  or  heated 
serum. 

In  former  pubUcatioos  we  stated  we  considered  it  to  be  neoesaaiy  to  count 
at  least  100  t^ells  in  order  to  obtain  a  reliable  estimate  of  the  average  phagocy- 
tic power  of  the  cells.  We  see  no  reason  to  change  this  view*  Even  from 
this  number  of  cells  one  is  very  hable  to  obtain  an  inaccurate  result.     We 
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fed  quite  safe  that  the  cfaaooes  of  inaccuracy  are  veiy  mucb  inciBased  by 
aotmUof  km  tban  100  ceUs.  Our  expedcnoe  in  ecmnliJig  dojdiimte  alideB 
has  Qot  been  imCavonibie.  We  have  repeatedly  foiasid  the  vatiatifMi  belwesi 
100  cells  from  one  dide  and  100  eells  from  a  dupjteale  dSAt  to  be  not  greater 
than  that  which  exists  when  two  aeries  of  100  «elk  aie  coimted  on  the  same 
riide.  The  obeerver  ebotild  oDuni  ceils  on  that  part  of  the  alkfe  which  is 
iuttaUy  stained. 

AccumMTT  aw  the  Tdbebcuuxipsonic  TB^n 

In  order  to  obtain  an  estimate  of  the  di^ree  of  accuraey  of  our  work  we 
made  control  testa  at  variable  intervals.  Frnm  three  to  mx  sijnullaneciiis 
testa  of  a  healthy  serum  were  madep  OccaeioiiaUy  four  simultaiieoiii  tests 
of  one  healthy  aenim  were  made  for  oth^  porposea  than  to  test  mosaiwey^ 
These  testa  were  soinetiiiies  made  by  another  worfeer,  Dr,  J*  Woods  Price. 
We  have  included  them  with  the  testa  made  solely  as  accuracy  tests.  We 
have,  therefore,  drawn  our  conclusjons  from  the  work  done  by  three  separate 
workers,  and  from  largely  the  whole  period  of  our  work.  The  accuracy  of 
all  three  workers  is  about  the  saine.  In  this  way  we  think  we  have  reached 
a  fair  and  unbiased  conclusion  of  the  value  of  the  test  as  it  is  performed  in 
the  Saranae  Laboratory.  In  all  there  were  100  control  tests  of  the  same 
serum  rlivnded  into  23  separate  eeri^.  This  gives  an  average  of  4.35  testa 
of  the  same  serum  to  each  separate  series* 

To  ^timate  the  accuracy  of  the  t^  our  object  is  to  know  the  value  of 
A  finite  individual  test  against  Dr.  Twichell's  ©erum.  Given  a  test  serum 
a&d  Dr.  Twichell's  serum,  how  much  margin  on  either  side  of  the  result  are 
we  to  allow?  We  gain  this  result  by  finding  the  mean  error  of  a  single 
observation  of  the  above-mentioned  100  tests  of  the  same  serum  (Dr. 
Twichell's). 

UsAN  Ebboe  of  a  Single  Observation. 

When  several  obaervations  are  made  upon  an  unknown  quantity,  the 
beet  that  can  be  expected  is  an  approximation  to  the  true  value  of  that 
quantity* 

In  all  observations  of  this  nature  erroi^  wiU  occur  which  may  be  classified 
under  three  headings :  namely,  instrumental;  mistakes  due  to  carelessness; 
imavoidable  or  accidental  errors. 

By  careful  adjustment  of  the  instrument  and  great  care  in  aU  particulars 
pertaining  to  the  manipulation  of  the  material  instrumental  errors  may  be 
largely  eliminated. 

AU  important  work  should  be  checked  and  real  mistakes  corrected* 

Unavoidable  errors  are  those  which  escape  the  notice  of  the  moat  skilled 
workman,  careful  though  he  be  in  every  detail  of  the  observation. 
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The  most  expert  marksman  fails  to  hit  the  center  of  the  bull's-eye  at 
every  shot.  Let  us  consider  100  shots  equally  well  aimed  at  the  center. 
We  shall  find  three  important  facts  associated  with  the  distribution  of  the 
bullets: 

1.  Some  bullets  have  struck  above  the  center,  while  about  an  equal 
number  have  struck  below. 

2.  The  number  of  bullets  striking  near  the  target  center  is  greater  than 
the  number  striking  in  an  equal  area  some  distance  from  the  center. 

3.  The  number  of  bullets  striking  at  a  distance  from  the  center  is  very 
small. 

The  last  two  facts  may  be  expressed  in  another  way.  The  probability 
that  a  bullet  will  strike  near  the  center  is  great,  while  the  probability  that 
it  will  strike  at  some  distance  from  the  center  is  small.  The  probability 
that  a  bullet  will  strike  outside  the  target  is  very  small  indeed. 

We  see,  then,  that  small  deviations  from  the  center  are  very  likely  to 
happen,  larger  deviations  less  likely  to  happen,  and  very  large  deviations 
very  unlikely  to  happen. 

DsviATioira.  Pbobabzutt  or  Happendvo. 

Small Larae. 

Larger Smaoler. 

Large Small. 


That  is,  the  probability  of  a  deviation  varies  inversely  as  the  size  of  that 
deviation.  In  other  words,  the  probability  of  a  deviation  or  error  is  a 
function  (0  of  that  error.  Let  y  denote  the  probability  and  x  the  error; 
we  may  express  this  relation  in  the  form — 

y  =  f  (X). 

If  several  equally  good  observations  are  made  upon  an  unknown  quantity, 
we  are  justified  in  saying  that  the  mean  of  the  results  is  the  most  likely  or 
the  most  probable.  The  individual  results,  however,  will  diflfer  from  this 
mean,  and  these  differences  are  called  residuals.  If  the  mean  were  the  true 
value,  these  differences  or  residuals  would  be  errors. 


Let  CK|  0„  O, On  denote  values  of  obeervation. 

M ''      mean  value. 

T "      true  value. 

Ti,  r,,  r, Fn        "      residuals. 

x„  x„  X Xn       "      errors. 

Then  (O,— M)-r„  (0,~M)-r„  (O,— M)-r, (On~M)-rB. 

(0-T)-x„(0,-T)-x„(0,-T)-Xt (On-T)-Xn. 
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Now  the  errors  are  some  plus  and  some  minus,  hence  thdr  sum  will  cancel : 

Therefore,  (O,— T)  +  (O,— T)  +  (O,— T)  + (On—T)  -  O. 

From  above  we  have  y,  «  f(x)i. 

yt  -  uxt)- 


yii  =  f(xii). 

Multiplying yi,  y„  y,. . .  .yn  -  f(x,)  f(x,)  f(xO f(xn)  -  P.      (say). 

Now  the  most  probable  value  of  the  imknown  quantity  will  be  such  that 
P  is  a  maximum. 

Taking  logarithms,  we  have: 

LogP  -=  logf (X.)  +logf(x,)  +logf(x,)  + k)gf(xn). 

Differentiate. 

dlogP      dlogf(xJdx,       dlogf(x,)dx,       dlogf(x,)dx,       .  .dlogf(Xn)dx^  _ 
dT    "    dx,      dT   "*■      dx,     dT  "*■      dx,     dT  "*■        dxn       dT  ""  ^ 

"""^dT-W      dT    dT    "      ^ 

Substituting, 

dlogf(0^~T)         dlogf(0,-T)     .    dlogf(0,-T)    ^  dlogf(On-T)  _  ^ 

d(Oi— T)      "*"      d(0,— T)      "*■    d(0,— T)        "*"   d(On— T)       "" 

Or, 

(0,-T)dlogf(0,-T)         (0,-T)dlogf(0,-T)  (On-T)dlogf(On-T^  _^ 

{0,-T)d(0.-T)      •*"       (0,-T)d(0,-T)      ■*■   (0„-T)d(On-T)     ""^ 

and  from  above  (O— T)  +  (O,— T)  +  (O,— T)+ (On—T)  -=  O. 

H.n^     dlogf(0,-T)      ^    dlogf(0,-f)     _     dlogf(On-T)      ^ 

(Oi-T)d(Oi— T)        (0,-T)d(0,— T)       (On— T)d(On— T)        "^  ^^y^' 

Hence  dlogf(x)  »  kxd(x). 

logf  (x)  -  Jkx*  +  logc. 
f(x)       =  oe*k2 
As  X  increases  f  (x)  decreases. 
Hence  k  must  be  negative. 
Putting  Jk  «  — ^h*  we  have — 

f(x)  =  ce-b«x« 

yS-hVdx  =  1. 


Putting  hx  —  t  we  have — 


-00 

hdx  «  dt. 
Hencey%-*'<>^  =  »- 

— OD 

Now/e^t»dt  =  >/r 

c  i/r  =  1  or  c  =  h 
Hence  -r  -7= 

h  |/r 

r«,      *        *,  V        he— h«x« 
Therefore,  f(x)  =  -^ 
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Subetituting  in  the  equation  for  P  we  have — 

P  =  ^-^Ye-h»(x«i+xH+xS+ x«n) 

From  which  we  see  that,  as  P  increases,  the  exponent  of  e  diminishes,  or  P  will  be 
a  maximum  when  x^i  -f  x'l  +  x',  +  x.  .Xn  'is  a  minimum. 

Hence,  the  most  probable  value  of  the  unknown  quantity  is  that  which 
makes  the  sum  of  the  squares  of  the  residuals  a  minimum. 

Probable  Error. 

The  probable  error  is  such  a  quantity  that  the  chance  of  an  error  hap- 
pening greater  than  this  specified  error  is  equal  to  the  chance  of  an  error 
happening  less. 

If  we  toss  a  coin  into  the  air,  it  is  certain  that  it  will  fall  either  heads 
or  tails  up.  This  certainty  is  usually  expressed  by  the  unit  1.  Now  it  is 
an  even  wager  that  it  will  fall  either  heads  or  tails.  The  probability  that 
it  will  fall  heads  we  express  by  the  fraction  }. 

If  p  denote  the  probable  error,  then  the  probability  that  an  error  will 
happen  greater  than  r  is  },  and  that  an  error  will  happen  less  than  r  is  also  }. 

Hence  we  have — 


Integrating  we  have  hp   =   0.477. 


Mean  Error. 

The  mean  error  is  a  quantity  whose  square  is  the  mean  of  the  squares  of 
the  individual  errors. 

Let  X.,  X},  X, Xn  denote  errors  which  occur. 

"    f (X,),  f (x,),  f (x,) f (x)n  denote  respective  probabilities. 

"    m denote  mean  error. 

"    n denote  number  of  observations. 

Then  ^^  ^  2nf(x,)x»,  2nf(x,)»x,  -f  2nf(x,)x»,  -f 2nf(xn  )x»n 

n 


=  2jT(x)x».    dx 

whencem>-  2 J ^  x>  e-!i«x\ix  =  ^^^.^andP^'^ 

or  m  -  1.483p,  or  p  -  0.6745m 

Hence  P  has  a  fixed  numerical  relation  to  m,  so  that  when  m  is  obtained, 
we  get  the  value  of  p  directly. 
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DETERMINATION  OF  MEAN  ERROR. 

As  bdbie  let  0„  O^  O, ()■  denote  tsIiibb  of  ot 

M "  mesnTmhie. 

n,  r,,  r, rn  **  Tahie  of  rei 

T "  true  value. 

d **  error  of  mean  vshie. 

Z|,  X,.  X, Xa  "  trueerroTB. 

Tben  Xj  «  r— ^  x,  =  r, — d,  x,  —  r, — d Xa  «  Fb  — d. 

Squaring  each  side  of  each  equation  we  have — 

Sum  of  (    X*  )  =  sum  of  (    i*  )  +  sum  of  (    <F  ). 

The  products  "rd,"  bdng  some  plus  and  some  minus,  wiD  caoeeL 

Now  nd*  = ,  nearly.     And  nm'  =  sum  of  (    x*    ). 

Hence  nm*  =  sum  of  (    i*        )  +  m*. 
m*(n — 1)  =  sum  of  (r*        ). 

Looking  at  this  equation  we  see  that  m  varies  with  the  value  <rf  the 
sum  of  (i^),  n  being  constant.  If  many  of  the  residuals  are  laige,  we  naturally 
conclude  that  m  will  also  be  large.  If  the  residuals  are  uniformly  smafl, 
it  follows  that  m  will  also  be  smalL  Now,  when  the  residuab  are  small, 
we  know  that  the  mean  value  of  the  observations  is  in  close  accoidanoe 
with  the  indi\ndual  observations,  and  we  pronounce  the  result  as  satisfactory. 
We  are  justified,  then,  in  sa}dng  that  the  mean  error  is  a  criterion  of  the 
value  of  the  work  performed. 

In  applying  this  expression  to  practical  observations  we  are  met  with 
the  terms  n  and  sum  of  (r*).  Now  n  denotes  the  number  of  observations 
and  is  known,  while  r  denotes  the  residual,  or,  as  we  have  defined  it,  the 
difference  between  the  mean  of  the  observations  and  the  individual  observa- 
tion. In  the  following  figures  the  opsonic  indices  are  ^ven  after  the  equa- 
tion sign.  The  mean  of  these  indices  is  100.  In  the  second  column  are 
found  the  residuals.  In  the  third  column  are  found  the  squares  of  these 
residuals.  The  sum  of  these  squares  is  18855.  The  number  oi  individual 
observations  happens  to  be  an  even  hundred.    Hence  we  have — 

V^^  .  VW  -  V-»~*. -*"»-*•-"• 

which  Re)m  and  Kjer-Petersen  call  /«  ,  or  '^standard  deviation." 

To  most  minds  the  mean  error  would  suggest  that  value  which  would 
be  the  mean  of  the  errors.  In  developing  the  theory,  however,  we  have 
seen  that  the  most  probable  value  of  the  unknown  quantity  is  such  that 
the  sum  of  the  squares  of  the  residuals  is  a  minimum.    This  is  the  kqrnote 
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of  the  problem.  Now,  if  we  must  consider  the  squares  of  residuals,  it  follows 
that  the  mean  of  these  squares  should  itself  be  a  square.  Hence  the  defini- 
tion of  mean  error  as  given  above. 

Now  the  probable  error  has  a  fixed  numerical  relationship  with  the 
mean  error: 

From  above  p  —  .6745m. 

-  .6745(  =fc  14). 
-±9 

We  see  that  either  of  these  errors  may  be  used  as  a  criterion  of  our  work, 
provided  we  consistently  use  the  one  we  prefer  to  adopt. 

In  all  work  where  an  unknown  quantity  is  sought  the  observer  should  not 
allow  a  possible  known  value  to  influence  or  bias  his  observations.  The 
inexperienced  observer,  as  well  as  the  overanxious  observer,  is  apt  to  discard 
results  which  appear  to  be  abnormal.  Unless  some  good  reason  can  be 
given  for  believing  the  observation  to  be  influenced  by  poor  adjustment  or 
poor  technic,  the  result  should  usually  be  retained,  even  though  the  error 
be  large.  That  result  which  gives  a  large  error  may  be  nearer  the  true 
value  than  it  appears,  so  that  if  we  throw  this  individual  result  out,  we  are 
discarding  a  result  which  should  have  its  controlling  influence. 

In  arriving  at  figures  which  go  to  show  the  value  of  the  opsonic  method 
as  a  guide  to  the  use  of  tuberculin,  two  essentially  dififerent  sources  may 
cause  the  variation  in  figures: 

1.  The  control  serum  itself  may  vary. 

2.  The  method  or  technic  by  which  these  figures  are  obtained  may  be 
at  fault. 

The  mean  error  of  an  individual  observation  of  our  work  is  obtained 
from  the  following  100  separate  tests  of  a  healthy  normal  serum. 

MEAN  ERROR  OPSONIC  INDICES. 

Residual  Squarkd 

OB  Erroe.  Ruiduai* 
Set  1 :  Mean  Phagocytic  index,  94, 

1  OpBonic  index  T,    95/94    -101 01  0.0001 

2  "        "        T,    92/94    -    98 02  0.0004 

3  "        "        T,  101/94    -107 07  0.0049 

4  "        "       T,   87/94    -    93 07  0.0049 

Set  2:  Phagocytic  index,  74. 

5  Opsonic  index  Tj    74/74    -100 00  0.0000 

6  "        "        T,    94/74    -127 ^  0.0729 

7  "        "        T,    67/74    -    77 23  0.0529 

8  "        "        T4   69/74    -    93 07  0.0049 

Set  3:  Phagocytic  index,  40. 

9  Opsonic  index  T,    60/40    -125 26  0.0626 

10  "        "        T,    28/40    -    70 30  0.0900 

11  "        "        T,   39/40    -    98 02  0.0004 

12  "        "        T4    43/40    -107 07  0.0049 
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Mkan  Ebror  Opsonic  Indicbb. — {Caniinuid,) 

Set  4:  Fhagorv^it"  iijii^x,  52.  o«  fiuKHi.  RnooAX 

13  Opeonic  index  T,"   .56/52    -108 08  0i)064 

14  "         '*        7.    55/52    -106 06  001036 

15  "         "        T;    42/52    -    81 19  OJOMl 

16  "        "        T4    57/52    -110 10  Oi)100 

Set  5:  Phagoc3rtic  index,  53. 

17  Opsonic  index  T,    53/53    -100 00  OiXlOO 

18  "         "        T,    57/53    -108 06  OXXXA 

19  "         "        T,    49/53    -    92 06  OJOOM 

20  "         "        T,    51/53    -    96 04  0i»16 

21  "         "        T,    55/53    -104 04  0i»16 

Set  6:  Phagocytic  index,  51. 

22  Opsonic  index  Ti    49/51    -    96 04  0J0016 

23  "         "        Tj    49/51     -    96 04  0.0016 

24  "         "        T,    47/51     -    92 08  OXXXA 

25  "         "        T4    58/51     -114  14  0.0196 

Set  7:  Phagocytic  index,  73. 

26  Opsonic  index  T,    72/73    -    99 01  0.0001 

27  "        "        T,    77/73    -105 06  0.0036 

28  "        "        T,    67/73    -    92 06  OJOOM 

29  "        "        T,    71/73    -    97 03  OJ0009 

30  "        "        T,    76/73    -104 04  0i»16 

31  "        "        T,    76/73    -104 04  0X)016 

Set  8:  Phagocytic  index,  71. 

32  Opsonic  index  T,    75/71    -106 06  0J0O36 

33  "        "        T,    70/71    -    99 01  0.0001 

34  "        "        1^82/71    -115 15  0.0225 

35  "        "        T,    67/71    -    94 06  0.0036 

36  "        "        T,    59/71    -    83 17  0.0289 

Set  9:  Phagocytic  index,  57. 

37  Opsonic  index  T,    55/57    -    96 04  0.0016 

38  "        "        T,    57/57    -100 00  0.0000 

39  "        "        T,    61/57    -107 ...07  0.0049 

40  "        "        T^    56/57    -    98 02  0.0004 

41  "        "        T,    54/57    -    95 05  0.0025 

Set  10:  Phagocytic  index,  58. 

42  Opsonic  index  T,    64/58    -110 10  0.0100 

43  "        "        T,    49/58    -    84 16  0.0256 

44  "         "        T,    59/58    -102 02  0.0004 

45  "         "        T^    49/58     -    84 16  0.0256 

46  "        "        T,    67/58    -116 16  0.0256 

Set  11:  Phagoc3rtic  index,  116. 

47  Opsonic  index  T,  135/116  -  116 16  0.0256 

48  "         "        T,  135/116  -  116 16  0.0256 

49  "        "        T,    95/116-    82 18  0.0324 

60       "        "        T4  119/116  -  103 03  0.0009 

51        "        "        T,110/116-95 05  0.0025 

62  "        "        T,  105/116-    90 10  0.0100 

Set  12:  Phagocsrtic  index,  86. 

63  Opsonic  index  T,    85/86    -    99 01  0.0001 

54        "        "        T,    80/86    -    93 07  0XXH9 

66       "        "        T,    91/86    -106 06  0.0036 

66  "        "        T,    86/86    -100 00  0.0000 

Set  13:  Phagocytic  index,  50. 

67  Opsonic  index  T,    59/50    -118 18  0.0324 

68  "        "        T,    55/50    -110 10  0.0100 

60       "        "        T,    43/50    -    86 14  0.0196 

60       "        "        T,    45/50    -    90 10  0.0100 
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Mean  Error  Opsonk;  Indices. — (Continued.) 

Set  14:  Phagocytic  index,  95.  oe  Eri 

61  Opeonic  index  Tj  112/95    -  118 18 

62  "         "        T,    96/95    -101 01 

63  "        "        T,    89/95    -    94 06 

64  "        "        T,    81/95    -    85 15 

Set  15:  Phagocytic  index,  54. 

65  Opsonic  index  Ti    59/54    -109 09 

66  "        "        T,    49/54    -    91 09 

Set  16:  Phagocytic  index,  155. 

67  Opeonic  index  T,  101/155  -    65 35 

68  "  "  T,  161/155  -  104 04 

69  "  "  T,  180/155  -  116 16 

70  "  "  T,  163/155  -  105 05 

71  "  "  T,  160/155  -  103 03 

72  "  "  T,  163/155  -  105 05 

Set  17:  Phagocytic  index,  146. 

73  Opsonic  index  T,    91/146-    62 38 

74  "  "  T,119/146-81 19 

75  "  "  T,  193/146  -  132 32 

76  "  "  T4  164/146  -  112 12 

77  "  "  T,  166/146  -  114 14 

78  "  "  T,143/146-98 02 

Set  18:  Pha0>cytic  index,  40. 

79  Opsonic  index  Ti    38/40    -    95 06 

80  "        "        T,    39/40    -    98 02 

81  "        "        T,    32/40    -    80 20 

82  "        "        T,    50/40    -125 26 

Set  19:  Pha^Msytic  index,  31. 

83  Opsonic  index  T,    32/31    -103 03 

84  "        "        T,    31/31    -100 00 

85  "        "        T,    29/31    -    94 06 

Set  20:  Phagocytic  index,  31. 

86  Opsonic  index  T,    25/31    -    81 19 

87  "        "        T,    30/31    -    97 03 

88  "        "        T,    38/31    -123 23 

Set  21:  Pha«)cytic  index,  26. 

89  Opsonic  index  T,    30/26    -115 16 

90  "        "        T,    19/26    -    73 27 

91  "        "        T,    29/26    -112 12 

Set  22:  Phagoc^ic  index,  120. 

92  Opsonic  index  T.  130/120  -  108 08 

93  "        "        T,103/120-86 14 

94  "        "        T,126/120  -  105 05 

Set  23:  Phagocytic  index,  101. 

95  Opsonic  index  Ti    84/101-    83 17 

96  "  "  T,    94/101-    93 07 

97  "  "  T,    70/101-    60 31 

98  "  "  T4  127/101  -  126 26 

99  "  "  T,  106/101  -  106 06 

100  "  "  T,  124/101  -  123 23 


Squarkd 
Rbudoal. 
0.0324 
0.0001 
0.0036 
0.0225 

0.0081 
0.0081 

0.1225 
0.0016 
0.0256 
0.0026 
0.0000 
0.0026 

0.1444 
0.0361 
0.1024 
0.0144 
0.0196 
0.0004 

0.0025 
0.0004 
0.0400 
0.0625 

0.0009 
0.0000 
0.0036 

0.0361 
0.0009 
0.0529 

0.0226 
0.0729 
0.0144 

0.0064 
0.0196 
0.0026 

0.0289 
0.0049 
0.0961 
0.0676 
0.0026 
0.0529 


Sum  of  squares  =  18866 
18856 


99 

Square  root  of  190-14  + 
Mean  error  —  dbl4  —  /i 


=   190 
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Pbactical.     MaTHKMATICAXi. 

7 -} /i  No.  of  errors  from 0—07  60  38.3 

14-     a 00—14  60  68.3 

28  -2  ii 00—28  93  96.4 

42  -3  ii 00—42  100  99.7 

56-4/i 00—56  100  99.9 

The  above  table  shows  that  50  of  the  100  residuals  are  between  +7  and  — 7. 
If  we  compute  the  indices  to  the  decimal  figure,  we  shall  find  but  46  residuals 
between  these  limits. 

If  our  observations  had  been  infinite  in  number,  we  should  expect 
38.3  per  cent,  between  these  limits.  Though  the  theoretical  number  does 
not  agree  exactly  with  the  practical,  the  residuals  are  fairly  well  distributed 
between  the  limits  7.  Five  of  these  residuals  equal  0;  five  equal  1;  six 
equal  2;  five  equal  3;  eight  equal  4;  seven  equal  5;  seven  equal  6. 

The  actual  number  below  our  standard  deviation  is  69,  which  corresponds 
very  closely  with  the  theoretical  68.3. 

It  may  be  of  interest  to  compare  our  standard  deviation  with  that  of 
other  writers : 

Bulloch  reports  a  mean  error  of 09 

Peterson  reports  a  mean  error  of 19 

Urwick  reports  a  mean  error  of 11 

Lawson  and  Stewart  reports  a  mean  error  of 13 

Fleming  reports  a  mean  error  of 10 

Shaw  reports  a  mean  error  of 19 

Kinghom  and  Twichell  report  a  mean  error  of 14 


Value  of  the  Tuberculo-opsonic  Index  as  a  Control  to  Tubercuun 
Treatment  in  Pulmonary  Tuberculosis. 

Our  chief  objects  in  making  tuberculo-opsonic  tests  on  phthisical  patients 
that  were  being  treated  with  tuberculin  were  to  endeavor  to  get  a  general 
view  of  the  effect  of  the  doses  on  the  opsonic  indices  of  the  patients,  and  to 
see  if  we  should  have  to  modify  our  present  methods  of  giving  tuberculin 
from  the  information  obtained.  The  tuberculins  used  were  Koch's  old 
tuberculin,  the  bouillon  filtrate  (as  described  by  Denys),  and  Koch's  bacillen 
emulsion.  The  method  of  administering  the  tuberculin  was  according  to 
the  slow  or  progressive  method,  and  we  followed  the  directions  given  by 
Dr.  E.  L.  Trudeau  in  the  American  Journal  of  the  Medical  Sciences,  June, 
1907.  The  doses  were  given  at  intervals  of  from  three  to  four  days.  When 
large  doses  were  reached,  the  intervals  were  lengthened.  We  did  not  follow 
Professor  Wright's  methods,  and  control  the  doses  by  the  opsonic  index, 
but  critically  examined  the  effect  of  the  doses  on  the  opsonic  index.  Our 
patients  were  all  in  good  physical  condition  and  were  without  fever.  In 
most  of  them  the  opsonic  index  was  tested  more  or  less  frequently  throughout 
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the  whole  course  of  treatment.  For  instance,  it  was  tested  each  day  for 
several  weeks,  then  an  interval  of  perhaps  a  month  passed,  and  the  index 
was  again  tested  each  day  for  several  weeks.  In  ttus  way  a  continuous 
immunity  curve  was  obtained. 

Do  Injections  of  Tubercuuk  Raibe  the  Opsonic  Index  ? 

It  is  interesting  to  know  whether  injections  of  tuberculin  to  phthisical 
or  healthy  persons  will  raise  the  opsonic  index.  To  test  this  we  examined 
thirteen  tuberculous  and  three  healthy  persona*  The  three  healthy  persons 
failed  to  react  to  the  tubercuhn  te^t.  The  average  opsonic  index  of  the  first 
half  of  the  total  number  of  test^  for  each  individual  was  compared  with  the 
average  opsonic  index  of  the  second  half.  Of  thirteen  tuberculous  patients, 
the  opsonic  index  was  raised  in  eleven  and  diminished  in  two.  It  was 
raised  in  two  of  the  healthy  persons  and  diminished  in  one.  It  seems  evident, 
therefore^  that  tuberculin  injections  will  raise  the  tuberculo-opsonic  index. 

TABLE. 


Caiib  Ttj».  CAar*. 

NtcUBcn  or 

TUBRRCULO- 
TEBfTR. 

AV1£RACI»    0*^ 

eoKic  Index 

or  Ftwmt  Half 

or  Test*. 

AVESAGE  Or* 

or  Second 
Hauw  or 
Thwb. 

QiktH  on  Loa«. 

Mis/W... 

22 
60 
26 
42 
22 
16 

m 

29 
15 
11 
12 
20 
22 

12 
24 
26 

0.90 
0.99 
0.98 
0.90 
0.91 
0.85 
0,94 
0.88 
1.04 
119 
1.11 
0.98 
0.98 

1.26 

1.06 
0.95 

1.05 
1.17 
1.03 

0.94 
0.99 
1.08 
1.05 
LOO 
l.H 
1.79 
1.24 
0.75 
0.89 

1.43 
1.14 
0.89 

15  paiati  gam 

18      " 

G.  R_* - 

E.  T 

5      "          '* 

J.  p ,... 

J          it                 It 

R,  B.,.., , 

g          "                 « 

L   E 

23      ^*           " 

F.  W.. 

11      '* 

K. 

18      *'          " 

H 

10      '* 

c 

60      " 

M .'. 

13      '* 

J,  H 

23      '*        Joaa 

E.  G. 

Healths... 

Q             II                        11 

R.  T..... ............ 

McL 

17      "      gain 

B.  W 

6      "        Io« 

Id  passing  we  might  mention  the  result  of  treatment  on  these  cases. 
Mrs.  W.  had  a  discharging  sinus  in  the  abdomen  as  a  result  of  operation  for 
tuberculous  diBease  of  the  ovaries.  She  was  given  not  only  bacillen  emulsion, 
but  al.so  a  vaccine  obtained  from  a  coccus  isolsted  from  the  discharge.  The 
doses  were  g^ven  at  variable  intervals — ^usually  seven  to  ten  days.  Her 
general  health  improved  markedly,  and  the  discharge  was  very  much  les- 
sened.   Of  the  remaining  eleven  tuberculous  cas^,  two  received  tuberculin 
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injections  for  test  purpofies  and  reacted;  the  remaining  cases  all  necseived 
tuberculin  according  to  the  slowly  progressive  method;  seven  were  advanoed 
and  two  were  incipient.  The  two  incipient  cases  became  apparently  cured; 
one  of  the  advanced  caaes  became  apparently  cured,  and  the  remaining  all 
markedly  improved,  one  of  them  losing  the  tubercle  baciUi  from  the  sputum, 
but  still  ha\dng  slight  cough  and  expectoration.  Most  of  the  advanced 
cases  had  been  previously  either  stationary  or  slowly  faihng.  The  opsonic 
index  of  one  of  the  advanced  cases  was  very  much  lowered  by  treatment. 
This  patient,  however,  became  apparently  cured*  The  number  of  caaea 
tested  was  too  small  to  draw  any  conclusion  as  to  whether  those  cases 
improved  most  whose  op^sonic  index  increased  most.  In  ten  of  the  cases 
the  index  was  maintained  at  or  above  normal  during  the  latter  half  of  the 
testa. 

Negative  Phases. 

Does  a  negative  phase  regularly  occiir  after  a  tuberculin  injection? 

It  is  generally  believed  that  the  injection  of  a  therapeutic  dose  of  a  vaccine, 
and,  therefore,  of  tuberculin,  is  invariably  followed  by  a  fall  in  the  opsonic 
index  lasting  from  three  days  to  a  variable  time — sometimes  several  weeks. 
This  period  of  low  opsonic  index  is  known  as  the  *' negative  phase/*  and  is 
followed  by  a  period  of  high  opsonic  index  which  is  known  as  the  "positive 
phase/*  which  lasts  for  a  variable  number  of  days,  after  wliich  the  index 
returns  to  about  its  original  level.  The  whole  cycle  is  believed  by  many  of 
Wright*s  followers  to  be  invariable,  and  it  is  not  out  of  place  to  state  his 
present  view  of  what  does  occur.  Wright  now  says,  when,  instead  of  testing 
the  blood  after  inoculation  at  intervals  of  from  a  week  to  ten  days^  the  blood 
is  tested  from  day  to  day,  there  generally  occurs  a  depression.  The  rise 
which  is  achieved  by  inoculation  is  only  a  transient  one,  and  generally 
declines  after  an  interval,  sometimes  sinking  away  until  it  reaches  the  point 
at  a  level  only  a  little  above  the  original  base  line.  Where  more  frequent, 
and  in  particular  where  earUer  blood  exannnations  are  made,  another 
practically  constant  feature  is  seen.  This  is  the  transient  initial  rise  pre- 
ceding the  negative  phase.  These  changes  are  not  universally  conformed  to. 
Wbexe  a  dose  of  vaccine  is  given  which  is  not  just  sufficient  to  produce  a 
result,  the  negative  phase  is  elided,  and  there  is  registered  only  a  positive 
phase.  The  curve  in  such  a  case  neither  rises  so  high,  nor  does  it  maintain 
itself  so  long  above  the  base  Ene,  as  when  a  larger  dose  of  vaccine  has  been 
given* 

Where  an  excessive  dose  of  vaccine  is  administered, — ^that  is,  a  dose 
which  produces  severe  constitutional  symptoms, — the  negative  phase  is 
accentuated  and  prolonged,  WTiere  the  dose  of  vaccine  is  immoderately 
Ibi^j  the  n^ative  phase  may  laat  for  weeks.    Qui  t^te  corroborate  only 
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some  of  these  features  mentioned  by  Wright,  For  instance,  we  have  in- 
vestigatetl  the  effect  of  too  large  a  dose  of  tuberculin;  that  is  to  say,  a  dom 
which  caused  reaction  accompanied  by  muBtitutional  disturbance  and  fever. 
Of  8  definite  tuberculin  reactiona  produced  on  eight  different  patiente,  in 
4  there  was  a  definite  positive  phaae,  and  in  4  a  definite  negative  phase, 
immediately  following  the  injection,  as  indicated  by  the  opv^nic  index- 
Of  the  n^ative  phases,  one  lasted  one  day,  two  lasted  two  days,  and  one 
lasted  three  da}-^*  We,  therefore,  cannot  ^ree  with  Professor  Wright  that 
an  excessive  dose  of  vaccine  produces  a  n^ative  phase  which  is  accentuated 
and  prolonged. 

Following  aJmost  all  tul>ereulin  doses,  we  observed  a  change  in  tlie 
opsonic  index  from  what  it  was  just  before  the  injection.  In  8S  aeries  of 
tests  (which  were  composed  of  over  400  separate  opsonic  tests)  in  which  we 
followed  the  opsonic  index  each  day  from  one  injection  to  the  next»  we  found 
immetiiately  following  the  dose  there  was  a  well-ilefined  negative  phase  in 
45  tests,  or  51  per  cent.,  and  a  wellniefined  positive  phase  in  43  tests,  or 
49  per  cent.  With  some  patients  the  tests  showed  almost  entirely  first 
negative,  then  positive,  phases;  mth  other  patients  exactly  the  reverse 
occurred:  there  were  few  or  no  negative  phases,  but  only  positive  phases. 
We  regard  as  positive  or  negative  phase  the  opsonic  index  on  the  day 
following  the  dose  of  tuberculin. 

From  our  figures  the  numbers  of  negative  and  positive  piloses  immediately 
following  doses  of  tuberculin  are  practically  equal. 

It  is  evident  tuberculin  injections,  whether  small  or  lar:ge,  change  the 
opsonic  index  either  positively  or  negatively,  and  that  negative  phases  do 
not  invariably  follow  tubercuhn  dosee^  but  occur  about  as  often  as  positive 
phases. 

How  Long  ixd  Positive  and  Negative  Phases  Last? 

As  we  gave  our  dose  at  intervals  of  three  to  four  da}^  for  the  small  dos^, 
and  at  longer  intervals  for  the  larger  ones,  in  many  instances  the  negative 
and  positive  phases  had  not  ceased  before  the  next  dose  of  tyberculin  was 
given*  We  here  only  record  those  phases  immediatiely  following  the  injeo 
tions  which  had  definitely  ceased  when  the  next  injection  was  made.  We 
find  that  24  of  the  45  negative  phases  had  entirely  ceased  within  five  days, 
and  20  had  ceased  within  four  days.  As  we  made  88  separate  and  complete 
series  of  tests  from  day  to  day,  we  thus  find  that  in  only  21  series  of  tlie  45 
negative  phases,  or  in  24  per  cent,  of  cases,  does  a  negative  phase  last  longer 
than  five  days,  and  in  25  series  of  the  45  negative  phases,  or  28  per  cent., 
does  it  last  longer  than  four  days,  and  in  26  of  the  45,  or  30  per  cent.,  does  it 
last  longer  than  three  days.  Roughly  speaking,  therefore,  it  appears  that 
in  giving  tuberculin  at  intervals  of  three  to  four  days,  and  according  to  the 
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TABLE  SHOWING  THE  NUMBER  OF  NEGATIVE  AND  POSITIVE  PHASES  OF 

EACH  CASE. 


Cask. 

Total 
Number  op 

Series 
or  Te8T0. 

Ramqe  or  Does  or  Tubsbculin. 

NUMBEB 
OF 

Phases. 

NfTMBBS 
OF 

PosrrrrB 

PRASBB. 

1.  J.  P 

2.  E.  T 

3.  G    P 

4.  C 

8 

5 

15 

2 

1 
7 

2 

15 

1 
9 

4 

1 
4 

2 

4 
2 
1 
2 
3 

0.008  to  0.550  gm.  old  tuber- 
culin. 

0.0001  to  0.0025  milligram  bouil- 
lon filtrate. 

0.001  to  0.035  gm.  old  tuber- 
culin. 

0.0005  to  0.002  gm.  old  tuber- 
culin. 

0.001  gm.  old  tuberculin. 

0.0006  to  0.0017  gm.  old  tuber- 
culin. 

0.0005  to  0.002  gm.  old  tuber- 
culin. 

0.0012  to  0.204  gm.  old  tuber- 
culin. 

0.0005  gm.  old  tuberculin. 

0.001  to  0.002  gm.  old  tuber- 
culin and  0.00002  to  0.0005 
gm.  bovine  filtrate. 

0.029  to  0.129  gm.  old  tuber- 
culin. 

0.001  gm.  old  tuberculin. 

0.248  to  0.380  gm.  old  tuber- 
culin. 

0.148  to  0.162  gm.  old  tuber- 
culin. 

0.274  to  0.344  gm.  old  tuber- 
culin. 

0.0005  to  0.002  gm.  old  tuber- 
culin. 

1.45  milligram  bacillen  emul- 
sion. 

0.0014  to  0.0015  milligram 
bacillen  emulsion. 

1.17  to  1.61  milligram  bacillen 
emulsion. 
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45  =  51 
per  cent. 

43=49 
per  cent. 

progressive  method,  in  about  70  per  cent,  of  cases  the  injections  are  given 
when  there  has  been  either  no  negative  phase,  or  if  there  were,  it  has  already 
ceased,  and  that  if  we  give  doses  at  intervals  of  five  days,  in  75  per  cent,  of 
cases  the  injections  are  given  when  no  negative  phase  exists.  If,  therefore, 
the  opsonic  index,  in  the  negative  phase,  represents  a  depressed  condition 
of  the  patient,  it  would  seem  as  if  occasionally  the  intervals  between  doses 
should  be  rather  longer  than  they  are  at  present. 

We  found  a  positive  phase  to  occur  43  times  in  the  88  series  of  tests, 
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i,  c,  49  per  cent.  One  fact  seeing  manifest,  that  with  intervals  of  three  to 
four  days,  in  a  considerable  number  of  cases  the  opsonic  index  has  not  re^ 
gained  its  normal  by  the  time  the  next  dose  is  given. 

TABLE  SHOWING  NEGATI\^  AND  POSITIVE  PHASES  WHICH  HAD  CEASED 
W^HEN  THE  FOLLOWING  DOSE  WAS  GIVEN. 
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2e 
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Do  Tuberculin  Injections  Still  Further  Depress  Negative  Phases? 

Until  Professor  Wright  modified  tliis  point,  it  was  one  of  the  principles 
of  the  opsonic  index  that  a  doge  of  vaomne  should  not  be  given  while  the 
opsonic  index  ia  in  the  negative  phase,  because  it  was  held  that  the  index 
would  be  depressed  still  further.  We  have  investigated  all  our  opsonic 
teats  where  the  dose  of  tul:»ereulin  was  given  while  the  index  was  consider- 
ably  below  its  average  normal.  In  only  3  out  of  20  such  tests  was  the  opsonic 
index  still  further  lowered;  in  the  remmning  17  tests  a  positive  phase  set 
in.  Wright  has  found  the  same  thing  to  occur  In  a  foot-note  on  page 
493  of  the  Lancet,  August  24,  1907»  he  says;  *' Where  by  inadvertence  an 
excessive  dose  of  vaccine  has  been  administered,  it  is  unnecessary  indefinitely 
to  await  the  return  of  the  bacteriotropic  pressure  to  the  normal.  In  such 
a  case  the  desired  rise  can  practically  always  be  obtained  by  reinoculating, 
as  soon  as  all  constitutional  symptoms  have  disappeared,  with  a  minimal 
dose  of  vaccine." 

At  this  point  it  is  interesting  to  investigate  for  a  moment  how  soon  the 
evidence  of  immunity  will  show  itself  in  the  blood  after  a  dose  of  vaccme^ 
imd  at  what  inten^als  injections  of  vaccines  may  safely  he  given.  The  tra^ 
ditional  view  is  that  a  period  of  ten  days  is  always  required  for  the  estab- 
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lishment  of  active  immunity.  R.  Koch,  for  instance,  foimd  in  patients  that 
were  being  treated  with  bacillen  emulsion,  agglutination  to  be  at  its  height 
in  from  eight  to  twelve  days.  Pasteur  regarded  ten  days  as  necessary  to 
establish  active  immunity,  and  largely  owing  to  hun  it  has  become  the 
routine  to  make  test  inoculations  at  ten-day  intervals.  Wright  quotes 
Haffkine  as  being  the  first  to  claim  that  a  condition  of  immunity  was  achieved 
already,  within  twenty-four  hours  after  the  inoculation  of  a  vaccine.  HafiHdne 
put  forward  this  claim  in  connection  with  his  plague  vaccine.  Some'years 
later,  the  matter  in  the  mean  time  having  been  advanced  a  step  further 
by  the  publication,  under  Haffkine's  auspices,  of  evidence  pointing  to  the 
successful  inoculation  of  patients  who  were  already  in  the  incubation  period 
of  plague,  Sir  Almroth  Wright  obtained,  in  the  course  of  a  study  of  the 
changes  effected  by  antityphoid  inoculation  in  the  bactericidal  power, 
evidence  of  development  of  increased  bactericidal  power  in  the  blood  on 
the  day  subsequent  to  the  inoculation  of  moderate  doses  of  antit3rphoid 
vaccine.  He  obtained  also,  in  connection  with  his  first  therapeutic  inocu- 
lations of  staphylococcus  vaccine,  evidence  of  increased  phagocjrtic  response 
on  the  day  subsequent  to  inoculation.  Wright  has  also  obtained  conclusive 
evidence  of  an  increase  of  the  opsonic  power  of  the  blood  within  an  hour  . 
after  the  inoculation  of  tubercle  vaccine  in  an  infection  of  the  eye.  Also 
in  furunculosis  by  inoculations  of  staphylococcus  vaccine  he  obtained  trust- 
worthy evidence  of  clinical  improvement  within  an  hour  after  inocular 
tion. 

If  the  negative  phase  represents  a  depressed  condition,  we  think  we 
have  shown  from  our  tests  that  this  phase  lasts  a  very  much  shorter  time 
and  occurs  much  less  often  than  is  generally  supposed.  In  other  words, 
it  would  seem  as  though  we  have  in  our  tests  definite  evidence  that  immunity 
is  well  demonstrated  in  three  to  four  days,  because  by  this  time  in  70  per 
cent,  of  cases  the  negative  phase  has  either  definitely  ceased  or  has  not  oc- 
curred. Time  will  tell  whether  a  greater  immunizing  response  will  be  ob- 
tained by  lengthening  this  interval.  At  the  present  time  we  think  we  can 
say  that  this  interval  is  at  least  a  safe  one. 

In  connection  with  the  value  of  the  tuberculo-opsonic  test  as  a  control 
to  tuberculin  treatment  in  pulmonary  tuberculosis  we  must  consider  whether 
the  test  is  practical.  With  a  good  technic  and  working  without  interruptions 
it  requires  about  two  hours  to  make  and  stain  from  four  to  six  tests.  It 
then  requires  at  least  two  hours  to  count  these.  It  is  often  necessary  to 
give  four  or  five  tuberculin  injections  each  day.  When  a  large  number  of 
patients  are  receiving  injections  it  is,  therefore,  impossible  to  follow  the 
opsonic  indices  of  all  these  patients  from  day  to  day  without  a  staff  of  trained 
opsonists.  Wright  overcomes  this  difficulty  by  making  tests  at  considerable 
intervals,  and  not  from  day  to  day.    In  this  way  he  finds  out  if  the  index 
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13  still  in  the  negative  phase,  and  if  so,  he  waits  longer  before  giving  the  next 
dose  of  vaccine.  His  knowledge  of  the  duration  of  past  positive  phases 
pennits  him  to  give  iiis  dose  with  fair  accuracy  without  making  daily  tasts. 
This  knowledge,  however,  was  obtained  by  making  daily  tests  at  the  outaet 
of  his  work.  If  the  teat  represents  the  immunity  of  the  patient,  Wright's 
claim  seems  justified  to  give  doses  during  the  decline  of  the  positive  phase. 

We  think,  however^  far  too  much  reliance  is  placed  by  many  workers 
on  the  value  of  individual  scattered  tests  as  guides  to  the  next  dose,  but  at 
the  same  time  consider  that  moderate  intervals  of  dosagp  seem  reasonable. 
Dr.  D.  Lloyd  Smith  and  his  coworkers  have  reached  this  same  conclusion, 
and  state  that  in  pulmonary  tuberculosis  '*one  cannot  determine  on  the 
result  of  one  estimatirjn  of  the  index  whether  an  injection  of  tuberculin 
should  be  ^ven  or  not/' 

From  our  work  we  think  we  have  proved  that  the  tuberculo-opsonic 
index  is  raised  by  injections  of  tuberculin ;  that  negative  and  positive  phases 
occur  with  about  equal  frequency  after  injections;  that  when  we  give 
injections  at  uitervals  of  three  or  four  days,  in  about  70  per  cent,  of  cases 
the  injections  are  given  when  the  negative  phase  has  either  already  ceased 
or  has  not  occurred;  that  when  an  injection  is  made  daring  a  negative 
phase,  the  index  is  rarely  depressed  still  further,  but  that  a  positive  phase 
at  once  sets  in.  In  answering  our  question  as  to  the  value  of  the  test  to 
control  tuberculin  injections,  we  think  that  while  it  is  quite  impractical 
and  impossible  to  use  it  each  day  on  each  patient,  yet  from  our  work  it  haa 
showed  itself  to  be  of  definite  value  with  regard  to  the  spacing  of  doses, 
namely,  that  in  the  vast  majority  of  cases  the  positive  and  negative  phases 
immediately  foUomng  the  injections  have  ceai^tl  within  three  or  four  days. 

We  cannot,  however^  overlook  the  fact  that  the  opsonic  test  is  a  difficult 
one.  Comparatively  few  workers  have  attained  to  a  techaie  which  ia 
reliable.  Most  workei^s  who  have  attempted  to  master  the  techmc  have 
failed.  This  fact  limits  the  value  of  the  test.  To  those  who  have  mastered 
the  technic  the  length  of  time  necessary  to  make  tests  seems  out  of  all  pro- 
portion to  the  value  of  the  test.  Where  several  injections  of  tuberculin  are 
given  each  day,  it  is  impossible  to  make  opsonic  tests  on  alL  We  think 
scattered  individual  tests  on  patients  do  not  give  sufficiently  accurate 
information.  We  also  think  there  is  not  sufficient  uniformity  in  the  knowl- 
edge obtained  from  even  intlividual  series  of  tests.  The  variations  in  the 
Insults  following  doses  of  tuberculin  are  very  great,  and,  as  a  result,  Wright 
has  had  to  modify  his  original  statements  to  a  considerable  extent,  Wright 
hm  descriljecl  great  underlying  principles  of  change  which  follow  doses 
of  vaccine,  but  the  variations  to  these  changes  are  extremely  frequent 
and  need  too  much  explanation  to  be  of  value  as  guides.  We  regard  the 
tuberculo-opsonic  test  as  one  of  fair  accuracy,  but  qu^tion  its  value  in  pul* 
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monary  tuberculosis.  We  do  not,  however,  wish  to  detract  from  the  value 
of  the  principles  of  vaccination  which  Wright  has  described,  and,  at  the 
same  time,  wish  to  state  our  appreciation  of  the  great  influence  he  has 
produced  in  directing  attention  to  the  great  value  of  tuberculin  and  other 
vaccines. 

In  the  progres^ve  method  of  uedng  tuberculin,  we  begin  with  much  smaller 
doses  than  does  Wright,  but  increase  gradually  to  much  larger  ones.  Our 
object  is  to  give  our  patient  tuberculin  immunity  and  not  to  keep  his  opsonic 
index  high.  Time  will  decide  which  method  is  to  be  employed.  We  fed, 
however,  that  Wright  has  drawn  attention  by  his  opsonic  index  to  changes 
which  occur  after  a  dose  of  tuberculin  and  other  vaccines,  and  think  the 
progressive  method  will  be  somewhat  modified  by  his  work,  especially  by 
lengthening  the  space  between  doses,  particularly  in  patients  with  a  feeble 
physique,  and  by  giving  somewhat  smaller  doses  to  such  patients.  In  our 
judgment  it  would  seem  of  much  greater  importance  to  attain  to  large 
doses  of  a  vaccine,  provided  the  patient  were  doing  well,  than  merely  to 
keep  his  opsonic  index  at  a  high  level  by  small  doses. 
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Die  Genauigkeit  des  Tuberculo-Opsonic-Index  tmd  sein  Wert  als  eine 
Kontrolie  der  Tuberkulinbehandlung  bei  Lungentuberkulose. — 

(KiNGHORN,  TWICHELL,  CaRTER,  UND  WeRRY.) 

Der  Vortrag  ist  in  zwei  Telle  geteilt.  Der  erste  befasst  sich  mit  der 
Genauigkeit  des  Tuberculo-Opsonic-Index,  und  der  zweite  mit  dera  Wert 
des  Versuches  als  eine  Kontrolie  der  Tuberkulinbehandlung  bei  Lungen- 
tuberkulose. 

Um  eine  Schatzung  des  Genauigkeitsgrades  ihrer  Arbeit  zu  erhalten, 
machten  sie  in  verschiedenen  Zwischenraumen  KontroUversuche.  Es 
wurden  dreiundzwanzig  Versuchsserien  von  einem  gesunden  Serum  gpmacht. 
Jede  Serie  bestand  aus  4.35  besonderen  Versuchen.  In  alien  einhundert 
waren  die  Versuche  von  demselben  Serum  geraacht  worden.  Diese  Versuche 
waren  von  drei  verschiedenen  Beobachtern  gemacht  worden,  alle  von 
derselben  Genauigkeit.  Der  Zweck  war,  den  hauptsachlichen  Irrtum  einer 
einzelnen  Beobachtung  herauszufinden.    Die  ganze  Frage  wird  von  einem 
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mathematiflchen  Gesichtapunkte  aus  angegan^D.  Der  Hauptirrtum  emer 
einzelnen  Beobachtung  war  als  plus  oder  mimis  14  befundea  worden,  so 
dass  bei  einem  gegebenen  Versuehsserum  und  bei  einem  feHtstehenden 
Nornialsenim  ein  Spiclraum  von  plus  oder  minus  14  zugestanden  werden 
muss. 

Ihre  hauptsachlichen  Bestrebungen  bei  den  tuberculo-opsonischen 
Versuchen  an  mil  Tuberkulin  behandelten  phthisischen  Patienten  waren 
die  Bestrebungen,  einen  allgemeinen  Uberblick  iiber  die  Wirkiing  der 
Dosen  auf  die  Opsonic-Itidices  der  Patienten  xu  gewinnen,  und  zu  seben, 
ob  sie  ihre  gegpnwartigen  Methoden,  Tuberkulin  zu  geben,  nach  den  erhal- 
tenen  Aufschlilssen  modifizieren  soUten.  Ihre  Methode,  Tuberkulin  Buzn- 
wenden,  war  die  langsame  oder  progressive  Methode  und  sie  folgten  den 
von  Dr.  E.  L.  Trudeau  gpgebenen  Vorachriften,  Die  Dosen  wurden  in 
Zwischenraumen  von  drei  oder  vier  Tagen  gegeben.  Wenn  grosse  Dosen 
gegieben  warden,  verlangerte  man  die  Zwischenraume.  Sie  folgten  nicht 
Prof.  Wright's  Methode,  naeh  welcher  die  Dosen  durch  den  Opsonic-Index 
kontrolliert  werden,  sondern  untersuchten  kritisch  die  WLrkung  der  Dosen 
auf  den  Opsonic-Ifidex,  Bei  den  meisten  ihrer  Patienten  war  der  Index 
am  Anfangp  und  wahrend  des  ganzLichen  Verlaufes  der  Behandlung  unter- 
eucht  worden.  Auf  dieae  Weise  hatte  man  eine  fortlaufende  Immunitat^ 
kuTA^e  erhalten,  Aus  ilu^r  Arbeit  fiihlen  sie  Ijewiesen  zu  haben,  dass  der 
Tuberculo-Opsonic-Index  durch  Tuberkulin-lnjektionen  gehoben  werden 
kann;  dass  in  einer  Mehrzahl  von  Versuchen  testimmte  negative  Phasen 
vorkommen,  wek'he  von  positiven  Phasen  gefolgt  sind;  dass,  wenn  sie 
Injektionen  in  Intervallen  von  3  bis  4  Tagen  gaben,  ein  Viertel  der  Dosen 
gegeben  wurde,  wenn  der  Opsonic-Index  noch  in  der  negativen  Phase  war; 
dass,  wenn  eine  Injektion  wahrend  einer  negativen  Phase  gema^ht  wurde, 
der  Index  selten  weiter  herabgedriickt  wurde,  dass  aber  auf  einmal  etne 
positive  Phase  einsetzte;  dass  in  nur  neunzehn  Prozent  der  Falle  die  positive 
Phase  nicht  aufgehort  hatte,  bevor  die  nachste  Injektion  gegeben  w^ar, 
wenn  der  Zwischenraum  <lrei  und  vier  Tagje  betrug* 

Sie  denken,  dass,  wahrend  ea  ganz  unpraktisch  und  unmoglieh  ist, 
den  Versuch  jeden  Tag  an  jedem  Patienten  zu  raachen,  aich  trotzdem  aus 
ihrer  Arbeit  der  Versuch  als  von  bestimmtem  Werte  gezeigt  hat,  rait  Bezug 
auf  die  zeitraumliche  Einteilung  der  Dosen;  namentlich  dass  die  Zwischen- 
raume  zwischen  den  Dosen  gelegentlich  bedeutend  langer  sein  sollten,  als 
drei  bis  vier  Tage.  Sie  betrachten  den  Tuberculo*Opsonic  Versuch  als 
einen  von  annehmbarer  Genauigkeit,  denken  aber,  dass  er  von  zweifelhaftem 
Werte  ist,  um  Tuberkulin-Injektionen  bei  phthisischen  Patienten  zu  kon- 
tfoilieren.  Sie  denken,  das  Ziel  der  Tuberkulinbehandlimg  sei  eher,  Tuber- 
kuHn-Immunisation  hervorzurufen,  als  hauptsachlich  den  Opsonic-Index 
auf  einem  hohen  Niveau  zu  erhalten. 


THE    TUBERCUL043PSONIC    INDEX    IN   THE    DIAG- 
NOSIS AND  TREATMENT  OF  TUBERCULOSIS. 

By  Mart  C.  Lincoln,  M.D., 

Prirate  Laboratory,  Dr.  L.  L.  MeArthur  and  Dr.  J.  C.  HoOister.  St.  Luke's  Hoapttal.  CUeaco 


After  a  season  of  trial  of  a  new  measure  or  implement  it  is  valuable  to 
gather  together  all  data,  to  tabulate  it,  to  learn  what  it  signifies,  and  thus 
to  crystallize  or  correct  impressions  previously  formed.  The  opsonic  index 
has  been  used  as  a  therapeutic  guide  in  the  tuberculin  treatment  of  tuber- 
culosis carefully  and  consistently  by  some,  spasmodically  by  others,  with 
the  result  of  a  somewhat  divided  opinion  as  to  its  value. 

I  would  like  to  present  some  results  and  conclusions  drawn  from  a  study 
of  over  3000  of  our  opsonic  index  determinations  made  during  a  period  of 
about  eighteen  months  in  the  treatment  of  50  cases  of  tuberculosis.  The 
patients  were  largely  cases  of  bone  and  joint  tuberculosis;  the  balance 
included  gland  tuberculosis,  tuberculosis  of  the  gpnito-urinary  tract,  pulmon- 
ary tuberculosis,  and  tuberculosis  of  the  skin.  The  plan  was  to  treat  as 
many  cases  as  was  consistent  with  careful  work,  and  to  make  as  many 
opsonic  examinations  of  these  cases  as  possible.  Daily  examinations  were 
made  in  the  few  cases  that  could  be  kept  under  close  observation  for  several 
months.  The  attempt  was  made  to  administer  the  tuberculin  according  to 
the  range  of  the  index.  The  rise  of  the  index  following  an  injection  was 
to  be  noted  should  it  occur,  the  fall  watched,  and  at  the  proper  time  another 
injection  given.  The  idea  was  to  maintain  the  index  by  tuberculin  as 
nearly  as  possible  at  or  above  normal.  In  practice  the  range  was  such  that 
injections  were  given  about  every  seven  to  ten  days,  although  there  were 
many  examples  of  an  interval  of  less  than  seven  days  or  of  two  weeks  or 
more.  Tables  and  charts  were  made  of  the  opsonic  curve  of  each  patient, 
with  clinical  observations,  and  were  published  in  the  Journal  of  Surgery, 
Gynecology,  and  Obstetrics  of  October,  1907. 

From  these  tables  I  have  selected  8  cases  typical  of  the  entire  series 
of  cases  treated  since  then,  and  have  tabulated  the  indices  before  treatment, 
the  index  previous  to  each  injection,  and  the  highest  index  after  each  in- 
jection. (»See  Table  1.)  A  detailed  examination  of  the  indices  of  each 
patient  and  a  comparative  study  between  the  patients  bring  out  three 
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patent  facts,  first,  that  a  very  large  proportion  of  all  the  indices  are  nearly 

iJentical,  differing  from  one  another  by  only  0*2  or  0.S,  Second,  in  nearly 
every  co^  examples  may  be  seen  of  a  marked  rise  or  fall  of  the  index  a 
few  or  many  times  during  the  course  of  the  treatment.  Third,  in  every 
ease  the  opsonic  Index  is  much  higher  at  times  and  averages  higher  after 
tuberculin  treatment  than  l^efore.  T\m  last  observation  gains  added  signifi- 
cance when  the  index  of  normal  individuals,  as  followed  over  a  corresponding 
period  of  tirae^  was  found  \o  range  from  only  0.8  to  L2*  Bearing  these 
three  observations  in  mind,  it  is  of  paramount  importance  to  learn  what 
degree  of  difference  in  indlceB  must  be  attributed  to  hmitations  in  technic 
and  what  degree  can  l>e  depended  upon  to  mean  a  difference  in  the  opsonin 
content  of  the  blooth 

The  salient  point  is,  is  the  opsonic  index  the  same  one  would  obtain  on 
a  second  examination  at  the  same  serum?  Furthermore,  is  it  a  quantitative 
measure  of  the  opsonins? 

There  are  several  directions  in  which  one  may  proceed  to  test  the  opsonic 
technic.  The  same  senims  may  be  reexamined  under  the  same  and  under 
varying  conditions;  the  same  elides  may  be  reexamined  by  the  same  and 
different  individuals.  Tuniing  to  our  daily  recortls  of  opsonic  indices, 
the  difference  betw^een  the  coimts  of  each  slide  of  the  same  normal  or  of  the 
different  normals  used  daily  may  lie  followed.  Over  a  period  of  eighty 
days  it  was  found  that  13  per  cent,  of  the  slides  gave  identical  counts;  that 
26  per  cent,  gave  a  difference  of  0,1 ;  that  22  per  cent,  gave  a  difference  of 
0.2;  that  33  per  cent,  gave  a  difference  of  0.3>  0.4,  or  0.5,  and  that  6  per 
cent,  gave  a  difference  of  0.6— that  is,  about  40  per  cent,  of  the  slides  which 
theoretically  should  have  given  practically  the  same  count  differed  by  0.3 
to  0.6.  Agahi,  out  of  a  series  of  about  50  slides,  including  normals  and 
patients  counted  by  different  individuals,  somewhat  the  same  proportion 
of  variation  results,  about  30  per  cent,  differing  by  0.2  to  0.6.    (See  Table  2.) 

On  the  other  hand,  examination  of  the  same  serums  under  varying 
csonditions  is  a  means  of  testing  the  technic.  Naturally,  there  is  a  greater 
variation  in  the  index  when  different  creams  are  useil,  since  the  element  of 
the  agglutination  of  the  red  Ijlood'Corpuscles  by  the  agglutinins  of  the  serum 
may  come  into  play.  The  following  table  gives  the  comparison  with  ten 
different  aenims  run  against  five  different  creams,  showing  that  W  per  cent, 
of  the  opsonic  indices  of  the  same  serum  differed  by  0.0.    (Hee  Table  3.) 

The  bacterial  emulsion  used  in  determining  the  index  offers  a  fruitful 
field  for  variation  in  results.  The  preparation  of  a  satisfactory  emulsion  is, 
in  my  opinion,  the  most  important  detail.  It  is  absc»lutely  essential  to  use 
an  emulsion  as  free  of  bacterial  clumps  as  it  is  possible  to  make  one,  and  it 
is  most  practical  to  use  one  that  is  thick  enough  to  average' about  one  bacillua 
per  leukocyte  for  the  normal  serum.    Table  4  of  indices  of  the  same  8erunaa| 


40 


tbe  iodex  cm  my  if  the  ^ 

b  tteo[Riocii£  index  s  qu&ctm&lm  me^moB  of  opnoias?  m  ctherwonli^ 
yiBdtotkwiiftbctmimgi¥eseOTi«pottdiDikwwri^  Sbmid 

ihii  be  troe,  a  «erum  diluted  twice  ibadd  have  aa  todex  of  caie4tilf  tlist  of 
the  full  «titsogth  snuii^  or  the  ratio  betnieen  the  two  mctiees  doaid  be  2, 
ifld  for  a  dihitioD  of  4  should  be  4,  aod  ao  ocu  I  hate  tabtd&ted  the  leadlia 
of  thb  tail  OD  four  cfiffef«st  aerums,  ciUutiDg  each  leapectiTElj  iwo  tinies* 
four  timee,  aod  teo  iimm.  It  m  erident  f mm  Table  5  thai  the  c^iaoaiic  index 
by  DO  loaiiii  foll&wii  the  degree  of  dtlutioti  of  the  aenijii.  With  a  dOutioa 
td  the  ierutn  of  ofi&-balf ,  the  average  ratio  between  the  mdtces  of  the  diluted 
and  undiluted  lae^tmm  was  found  lo  be  1  to  L2«  instead  of  1  to  2^  with  a  dilu* 
tbii  of  one-fourth  the  average  ratio  wag  found  to  be  1  to  1.6  instead  of  I  to 
4,  and  with  a  dilution  of  one-tenth  the  avera^  ratio  was  found  to  be  1  to 
23  inatead  of  1  to  iO.  Tliere  are  s^tartling  variations  from  this  average  in 
the  eaae  of  eaeb  eerum  ted^d,  but  there  is  a  certain  progreasion  toward  a 
bij^r  ratio  a«  the  dilution  increases.  It  appears  doubtful,  however,  if 
that  progreMon  proceeds  according  to  any  law.  The  opsonic  index  ia  then 
not  a  quantitative  meaaure  of  opsonina. 

After  intelli^nt  comparison  of  the  indices  as  obtained  on  repeated 
examinations  and  under  varying  conditions,  it  is  evident  that,  with  our 
prenant  technic,  only  differences  of  0.5^  0.6,  or  more  can  be  considered  as 
meaning  {UfTerenees  in  the  opsonin  content  of  the  blood.  Returning  to  our 
ohiervations  on  the  indices  in  the  course  of  the  tuberculin  treatment  of 
patients,  we  find  that  we  must  kxjk  only  at  the  high  lights.  The  time  of 
adminiatering  each  individual  dose  of  tuberculin  and  the  size  of  the  do@e 
cannot  be  gui<lc(l  by  a  difference  of  0/2,  0.3,  or  even  0.4  in  the  index.  We 
are  not  even  juatified  in  saying  there  has  been  a  rise  or  a  fall  in  the  index 
unle«s  there  is  at  least  more  than  0.4  or  0.5  difference.  We  may,  however, 
jud|^  wliether  there  is  some  reaction  to  the  tuberculin  so  far  as  the  opainins 
are  concerned  by  examining  the  indict  over  a  considerable  period  of  time, 
and  thus  gain  some  information  as  U>  interval  and  size  of  dose*  In  view  of 
the  Hkill  and  time  required  in  determining  indices,  and  in  view  of  the  limited 
degriie  of  itn  accuracy,  it  would  appear  to  me  that  the  practical  value  of  it 
■0  a  therapeutic  guide  is  much  limited. 


THK    TuBKRCUI-iO-OPSONIC     InOEX     in     DiAQKOSIB     and     its     CklMPARATIVB 
VALtTE  WnH   THE  TUBEBCUUN   TeSTS, 

For  the  purpose  of  making  a  comparative  study  of  the  relative  value  of 
the  tubcrculo-opsonic  intlex  the  von  Pirquet  tuberculin  skin  test,  and  the 
<?onjunctival  tulxTculin  tests,  these  different  testa  were  made  upon  about 
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200  cases  of  tuberculosis.  The  cases  included  all  stages  of  bone  and  joint 
tuberculosis,  advanced  pulmonary  tuberculosis,  and  the  non-tuberculoua 
inmates  of  a  Home  for  Destitute  Crippled  Children.  A  series  of  two  to  four 
opsonic  indices  were  obtained  of  each  case,  then  the  von  Pjrquet  skin  test 
applied,  followed  in  about  a  week  by  the  conjunctival  tuberculin  test, 
Wright's  technic  was  used  in  estimating  the  opsonic  index*  A  25  per  cent, 
solution  of  Koch^s  old  tuberculin  was  used  for  the  von  Hrquet  skin  test, 
and  a  1  per  cent,  solution  of  precipitated  tuberculin  in  tablet  form  supplied 
by  the  experimental  department  of  Parke,  Davis  and  Co,  was  used  in  the 
conjunctival  test. 

The  percentage  results  of  the  tests  are  given  in  Table  6. 

1.  The  three  tests  do  not  agree  in  every  case.  Eighty  per  cent,  of  the 
cases  that  yielded  positive  results  to  both  the  von  Pirquet  and  the  con- 
junctival t^ts  wei«  verified  by  the  opsonic  index.  The  von  Pirquet  and 
conjunctival  tests  agreed  in  92  per  cent,  of  the  non-tuberculoua,  in  69  per 
cent,  of  the  cases  of  bone  and  joint  tuberculosis,  and  in  64  per  c^nt.  of  the 
cases  of  pulmonary  tuberculosis. 

2.  In  spite  of  the  disparity  in  the  results  of  the  tests  on  the  same  caseSi 
the  sum  total  of  positive  results  is  very  nearly  the  same  for  each  of  the  tests* 

3.  As  is  to  be  expected  theoretically,  the  more  advanced  the  disease, — 
that  is,  the  lower  the  reacting  power  of  the  individual,— the  smaller  the 
percentage  of  positive  results  to  the  tuberculin  tests.  There  were  only 
45  per  cent,  positive  von  Pirquet  reactions  and  35  per  cent,  positive  conjunc- 
tival reactions  among  the  advanced  cases  of  pulmonary  tuberculosis,  while 
there  were  SO  and  88  per  cent,  respectively  positive  among  the  eases  of 
suTjpeal  tuberculosis. 

4.  A  study  of  the  tuberculo^opsonic  indices  shows  that  there  is  a  larger 
percentage  of  fluctuating  indices  in  the  cases  of  advanced  disease,  and  a 
larger  percentage  of  low  indices  in  the  cases  of  less  advanced  disease.  It 
is  interesting  to  note  that  the  percentage  of  variations  of  the  opsonic  indent 
from  the  normal  is  about  the  same  as  the  percentage  of  positive  reactions 
to  the  tuberculin  tests  in  the  lees  advanced  cases  of  tuberculosis,  c,  g^,,  being 
77  per  cent,  as  compared  with  80  per  cent,  and  86  per  cent,  respectively, 
and  is  greater  in  the  more  advanced  cases,  e,  y.,  65  per  cent.,  as  compared 
with  45  per  cent,  and  35  per  cent,  respectively. 

5.  There  was  some  variation  from  the  normal  tuberculo-opsonic  index 
of  the  indices  of  the  non-tuberculous  cases.  This  may,  perhaps,  be  ex- 
plained by  the  generally  lowered  resistance  of  many  of  these  cases,  even 
though  they  were  clinically  non-tuberculous.  We  have  previously  found 
that  the  normal  tuterculo-opsonic  index  ranges  from  0.8  to  1.2,  as  de- 
termined from  an  examination  of  over  100  healthy  individuals: 


d 

1 

it 

T.  0.  I. 
before 
injec- 
tion. 

o o o •-<•-< o o •-<•-< o o o o •-<•-< o •-^ •-< •-^ •-< c5   •       *o«-hooo 

Ill 

6 

w^  w^  w^  w^  w^  w^  ^i  w^  *^  *^  Oi  CI     • 

1 

T.  0.  I. 
before 
treat- 
ment. 

ior-00 £    .woqojo    . 

odd oooo    • 

00 

Highest 
T.  O   I. 
after  in- 
jection. 

ooi-iiO'^oc^Oi^c^'^eo^t^ci»-ic^ocooiO"^*oeoc<oooot^o 
o  ^*  ^'  ^  ^  ^*  ^  ^*  ^  ^'  ^  ^  d  ^  ^  ^  ^  ^  d  ^  ^  ^  -J  ^  d  d  ^*  ^'  •^" 

T.  0.  I 
before 
injec- 
tion. 

oo^ooociooooiC)qciOit>:pqc<peooqpw»H^c<o>Qqpco<o 
o^,-Hi-;^i-;i-;ddd^dd«-«»-^'-««-"-«o«-««-««-«^^oo»-«»-«o 

^cieo^»o«>t-oooio^222;22E;228S88S8SSS8 

T.  O.  I. 
before 
treat- 
ment. 

o«ot- 

^ss 

ci 
6 

u 

&4 

Highest 
T.  O.  I. 
after  in- 
jection. 

ooc^cx)»o^-;C^pppc^oO'^coeoeopp•-;coc^^-Ippoqpp^-;p  . 
o^d^^'-^'^'-^c^^^^^^c^'^d^^'^^'^'-^d^^^^ 

T.  0.  I. 
before 
injec- 
tion. 

ioc»t^c»ooi^ooc^c»^.<Noqcoiqoqp^copoqpoq«q«opc^.  . 
d  d  d  d  •-<  d  «-<  "-^  c^  •-<  d  •-< '-^  d  •-<•-<  d  d  •-<•-<•-•  d  o  o  "-^  •-<  1-^  i-J   • 

lit 

-.««^«5«.^ooo.o-2«s22t522g-g5j5^ggj5g  : 

T.  0.  I. 
before 
treat- 
ment. 

cocop •"• 

ddo 

1 

&4 

Highest 
T,  O.  I. 
after  in- 
jection. 

t^coO'^c^c^'-"-'WO>'^»0'-;»op^poq"^p»o»opoqQq»oc<p»o 

dd«-H'-Hi-Hr-4r-4i-4^i-H^i-4c^^*l-HC^C^^l-i.-iNl-^l-^i-4i-Hi-i^Ci^ 

T,  O.  I. 
before 
injec- 
tion. 

iot^coc^o>oqQq'-^c»p«-^oq»-Hpoqp»-^»oeo^eoppeopo«i-jc<p 
ddd'-<ddd'-<'-^'-^'^d^^d'-^c^'^'^^^oo^«-«^»-<»-<^< 

Ill 

^c^co^u.cDt^ooo.o-22322E:;228S8aSSSSaa 

T.  0.  I. 
before 
treat- 
ment. 

COiOOO 

(6<6(D 

444 


^  ^  O  C^  Ud  tA  ( 

s  lA  ^  O  OCQ^  CD  OOO  CD  tOOO  ^  h*  0)  CO  ^     ....... 

cH  ^  (-4  1-4  i-H  i-H  1 

i  ci  »-i  ^  CI  »-i  »-^  »-i  ci  »-^  CI  ci  d  •-^  •-<  *-^  *-^  •-^ 

•     •     • 

^^  Oa  w*  w^  t 

D^C 

>nn  ^  OO  (A  vH  ^^  d  A  O  Oh*0  «-4  00  OCI 

, 

cor^oooOi-HC 

^leo"^ 

Hi-li- 

1122t22Sc5S8SSSSSSSS  '  i  *  '  '  '  ' 

c^.  qqr>.qc^.'^.cic^.ci»o»0'*'^cqc<»ot>;oq^oq 

^^i-H^HrH^^i-H^^i-H^H^^^^vHi-H^H^^rH^^^H^^^^vH 

.^ClOOOOC^'«fCiWC<'^»0.-i^»0C^0iOO«-HO 

s 

OCO^ 

■(S 

^H  00  00  t>> 

i-idc5c> 

. «  q  q  CI  '«f  q  cs 

l,_HiA^^r^«14tf)^^'^A  O  '*i*  ^  ^ 

.     .     . 

'^    .qqqciciq- 
55 

jq»oci*-j'«fiq»oqqqoqq»o»H 

i  ^  ^  »H  ^  vH  ^^  O  O  ^^  O  O  O  ^^  ^^ 

:  :  : 

■*rf 

o<ot^ 

!i5     •  ^H  N  CO  ^  * 

£  ■ 

.«OiC^ 

do-- 

q  w  '*.  *^  '*.  ^. 

^  ^  ^  «-4  «-4  l-H 

.oor^O'«fooo»HTj<'«f4CicD»OTj<»oeo»ocDqr^^»o»oq'«fq»oq 
•dd»-^ci»-^ci*-Ji-^ci»-^»-^»-^cicicici»Hci»-^t-J»-^»H»H»H»Hi-io 

^  q  CI  q  q  q 
^  d<-H  «-4  d<-^ 

T 

.t^cD«ocDt^oo«-H'^i«ooo»^oq'^.t>^qqoqt>;qqQO 
•dddd»-J»-^d»-^»-^d«-Jd«-J«-^cit-Jdddooo«-«o 

*hO»Q0 

CO  coco  CO  CO  CO 

.^cico^»o«i>.ooa>o^222;S2£:228ci8SJS 

sss 

or^o 

• 

•ooo 

1 

445 


446  SIXTH  INTERNATIONAL  CONGRESS  ON  TUBERCULOSIS. 

TABLE  2.— SAME  SUDES  COUNTED  BY  DIFFERENT  INDIVIDUALS. 


Sude. 

Counted  by 
A. 

Counted  by 
B. 

Slide. 

Counted  by 
A. 

Counted  by 
B. 

1         

0.9 
1.4 
0.4 
0.9 
1.0 
0.4 
0.9 
0.9 
0.9 
1.1 
1.0 
0.8 
0.7 
0.9 
0.9 
0.8 
0,6 
1.2 
0.9 
0.9 
1.1 
0.6 
0.6 

1.2 
1.3 
0.6 
1.1 
1.0 
0.3 
1.1 
1.8 
1.0 
1.1 
1.2 
1.0 
0.9 
1.2 
0.9 
0.3 
0.7 
1.1 
0.8 
1.1 
1.2 
0.7 
0.7 

24 

0.8 
0.9 
0.9 
1.4 
1.1 
0.9 
0.8 
1.1 
0.6 
0.9 
1.3 
1.0 
0.9 
0.9 
0.8 
1.2 
1.1 
0.9 
0.4 
1.0 
1.0 
0.8 
0.9 

1.4 

2 

25 

0.7 

3 

26 

0.9 

4 

27 

1.0 

5 

28 

1.0 

6 

29 

1.1 

7 

30 

1.4 

8 

31 

1.1 

9 

32 

0.8 

10    

33 

0.6 

11 

34 

1.1 

12           

35 

1.0 

13 

36 

0.9 

14 

37 

0.7 

15 

38 

1.0 

16 

39 

0.7 

17               

40 

1.1 

18 

41 

1.0 

19 

42 

0.8 

20 

43 

0.9 

21 

44 

1.0 

22 

45 

1.1 

23 

46 

0.9 

TABLE  3.— THE  OPSONIC  INDEX  OF  SERUMS,  USING  DIFFERENT  CREAMS. 


Cream. 

Opsonic 

Index. 

Serum 

1. 

Opsonic 

Index. 

Serum 

2. 

Opsonic 

Index. 

Serum 

3. 

Opsonic 
Index. 

Sebum 
4. 

Opsonic 

Index. 

Serum 

6. 

Opsonic 

Index. 

Serum 

6. 

Opsonic 

Index. 

Serum 

7. 

Opsonic 
Index. 

Serum 
8. 

Opsonic 

Index. 

Serum 

9. 

Opsonic 

Index. 

Serum 

10. 

A 

B 

C 

D 

E 

1.5 
1.4 
2.0 
1.4 
1.5 

1.6 
1.5 
1.5 
1.4 
1.4 

1.7 
1.5 
2.2 
1.4 
1.5 

1.3 
0.7 
0.7 
1.0 
0.8 

1.0 
0.8 
0.8 
0.5 
1.0 

1.0 
0.5 
1.1 
1.0 
0.7 

0.6 
0.7 
0.9 
0.9 
1.0 

0.8 
0.9 
1.0 
0.6 
0.8 

0.4 
1.0 
0.8 
0.7 
1.0 

1.5 
1.2 
1.2 
0.9 
1.9 

TABLE  4.— THE  OPSONIC  INDEX  OF  SERUMS,  USING  BACTERIAL  EMUL- 
SIGNS  OF  ONE-HALF,  ONE-FOURTH,  ONE-SIXTH,  AND  ONE- 
EIGHTH  DILUTIONS. 


Emulsion. 

Opsonic 

Index. 

Serum 

1. 

Opsonic 

Index. 

Serum 

2 

Opsonic 

Index. 

Serum 

3. 

Opsonic 

Index. 

Serum 

4. 

Opsonic 

Index. 

Serum 

6. 

Opsonic 

Index. 

Serum 

6. 

Opsonic 

Index. 

Sebum 

7. 

Diluted  one-half 

0.9 
1.1 
1.2 
1.3 

0.9 
0.9 
1.2 
1.3 

2.7 
2.1 
1.6 

1.3 
1.7 
1.0 

0.4 
1.2 
0.8 

0.9 
1.3 
1.4 

0.5 
0.4 
0.9 

"      one-fourth 

"      one-sixth 

"      one-eighth 
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TABLE  6.— RATIO  BETWEEN  THE  OPSONIC  INDEX  OF  FULL-STRENGTH 
SERUM  AND  DILUTED  SERUM. 


Tbot  I. 

TevtII. 

Test  III. 

Serum  Diluted  Two  Times; 

Serum  Diluted  Four  Times; 

Serum  Diluted  Ten  Times; 

Hence  Compare  Follow- 

Hence  Compare  Follow- 

Hence  Compare  Follow- 

INO Ratios  with  . 

2. 

ing  Ratios  with  10. 

Serum 

Serum 

Serum 

Serum 

Senun 

Serum 

Serum 

Serum 

Serum 

Serum 

Serum 

Serum 

A. 

B. 

C. 

D. 

A 

B. 

C. 

D. 

A. 

B. 

C. 

D. 

2.0 

1.6 

0.9 

1.6 

0.9 

1.0 

1.4 

2.0 

2.0 

H 

1.0 

2.1 

1.3 

1.2 

0.9 

1.3 

1.7 

1.4 

1.0 

2.0 

2.0 

2.1 

1.7 

2.6 

1.8 

1.1 

1.6 

1.1 

1.4 

0.9 

1.6 

1.8 

3.0 

1.8 

1.9 

6.6 

1.6 

1.0 

1.4 

0.9 

1.8 

0.9 

2.3 

1.7 

1.8 

1.0 

2.0 

2.6 

2.1 

1.1 

1.0 

2.3 

2.4 

1.9 

2.1 

2.0 

2.4 

1.4 

3.0 

3.2 

1.7 

1.7 

3.0 

1.2 

1.7 

1.5 

2.5 

1.4 

2.6 

1.3 

2.6 

2.2 

Average  «=  1.2. 

Average  «-  1.6. 

Average  -  2.2. 

TABLE  6.~-PERCENTAGE  OF  POSITIVE  REACTIONS  TO  THE  VON  PIRQUET 

TUBERCUUN  SKIN  TEST^  THE  CONJUNCTIVAL  TUBERCULIN 

TEST,  AND  THE  TUBERCULO-OP80NIC  INDEX. 


CutBBEfl  or  Cases. 

NlTM«ER 

or 
Cases. 

'I- 

Pgc4 

'III 
111 

i4 

PSr 

Per 

Per 

Per 

F^ 

Cent. 

Oeat. 

Cwit. 

Gent. 

C^ot, 

F«ii- 

Pari-: 

P«y- 

Fort- 

Pod- 

tivc. 

Utb. 

tiv«. 

tiVB, 

tiw.^ 

NoD'tubeiTuloua  .._>,. 

31 

1 

0 

35 

2 

I 

Bom?  and  yyml  tubcrculosifl 

75 

80 

86 

75 

43 

37 

Advanced  pulmonary  tuberculoma. ..... 

117 

46 

35 

74 

26 

31 

L'Index  opsonique  tuberculeux  dans  le  Diagnostic  et  dans  le  Ttaitement 
de  la  Tuberculose. — (Lincoln.) 

I.  Rapport  sur  Temploi  de  Tindex  opsonique  tuberculeux  comme  guide 
tWrapeutique  dans  le  traitement  par  la  tubercuiine  de  la  tuberculose, 
pendant  une  p^riode  d'environ  deux  ans. 

II.  L'index  opsonique  tuberculeux  dans  le  diagnostic  de  la  tuberculose. 
Valeur  comparfe  de  Tindex  opsonique  tuberculeux,  T^preuve  de  von 

Pirquet  sur  la  peau  avec  la  tubercuiine,  et  T^preuve  k  la  tubercuiine  sur  la 
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conjonctive,  dans  le  diagnostic  de  la  tuberculose,  avec  rapport  sur  les 
faits  sur  200  cas. 

III.  Exactitude  de  Tindex  opsonique  tuberculeux  prouvfe  par — 

(a)  La  dilution  des  opsonins. 

(6)  La  vie  des  opsonins. 

(c)  Le  cbauffement  des  opsonins. 


Der  tuberkulbse  opsonische  Index  in  der  Diagnose  und  Behandlnng  der 
Tuberkulose. — (Lincoln.) 

I.  Bericht  iiber  den  Gebrauch  des  tuberkulosen  opsonischen  Index  als 
einen  therapeutischen  Fiihrer  in  der  Tuberkulinbehandlung  der  Tuberkulose 
wahrend  eines  Zeitraums  von  zwei  Jahren. 

II.  Der  tuberkulose  opsoniscbe  Index  in  der  Diagnose  der  Tuberkulose. 
Vergieichender   Wert   des  tuberkulosen   opsonischen  Index,  der  von 

Pirquet'schen  Tuberkulin-Hautprobe  und  der  Bindehaut-Tuberkulinprobe 
in  der  Diagnose  von  Tuberkulose  mit  einem  Bericht  der  Proben  an  200 
F&llen. 

III.  Genauigkeit  des  tuberkulSsen  opsonischen  Index,  probiert  durch — 
(a)  Verdiinnung  des  Opsonins. 

(6)  Leben  des  Opsonins, 
(c)  Erwarmen  des  Opsonins. 


*^ 


UEBER   OPSONINE   UND   DEREN  VE  R  WEND  BAR  KEIT 

IN  DER  DIAGNOSE,   PROGNOSE  UND 

THERAPIE  DER  TUBER KULOSE, 

Von  Dr.  Johanh  v.  Szab6ky, 

B  utliLpFSt-Glei  cheuberg. 
(KUTse,  tiHpjBaiea/iiMeiide  Mitt«iluii£.) 


Nach  on  mehr  wie  100  Personen  aiBgefiihrten  Untersuchungeii  schloas 
ich  Folgendes: 

1.  Der  Wert  des  Opsoainiodexes  giesunder  Personen  sehwzmkt  zwischen 
0.85  imd  LIS.  An  einer  und  der8ell>en  Person  vorgenooimene  Untersitch* 
tingen  ergaben  keinen  standig^n,  sondern  nur  einen  innerhalb  der  tiorinalen 
Grenzeo  schwankenden  Wert. 

2.  Wenn  der  Wert  dm  Opsoninindexea  unter  0.85  und  Qljer  L15  war, 
konstatierte  ich  raeistens  Tuberkulose.  Die  Untersiichnng  hat  aieh  bei 
85  von  99  Tiiberkulosefallen,  Ijei  5  von  8  chirurglachen  und  bei  iillen  Lupus 
viilgaris-Fallen  bewahrt. 

3.  Meine  parallel  mit  den  probatorischen  Tuberkulininjektionen  vor- 
gpnommetien  Opsoninindex-Untersuuhungen  zcigt-en,  dasa  das  Sinken  des 
Opsoninindexes— selbst  wenn  dasselbe  der  klinischen  R^aktion  auch  weit 
vorangieng,— das  Vorhandensein  von  Tuberkuloae  bewies,  Auf  Gnindiage 
meiner  Untersuchungen  kann  auch  angenomnien  werden,  dass  dm  8inken 
dea  Opsontnindexes,  sei  es  nach  einer  kleinen  oder  groasen  Dosis,  ebenfalls 
Tuberkulose  bedeutet. 

4.  Au3  der  Hohe  des  Wertes  dea  OpsoninindexeB  konnen  wir  auf  den 
Grad  des  Leidens  keine  Folgerungen  ziehen,  es  ist  aber  wahrscheinlich,  wie 
dies  etwa  14  llntersuchungen  zeig^n,  daaa  das  starka  Siaken  dm  Opsonin- 
indexes  eine  schlechte  Prognose  bedeutet. 

5.  Opsoninuntersuchung^n  an  17  Kranken  ergaben,  daas  in  der  spezi- 
fischen  Therapie  die  Bestimmung  des  Opsomnindexes  einen  Fortsehritt 
bildet,  well  wir  durch  drese  Krontrolle  die  Reaktion  haufig  vermeiden  konnen 
und  in  der  Lage  sind^  den  Grad  der  Imniunisation  approximativ  feststellen 
zu  konnen,  Wenn  auch  die  wahreml  der  Immunisation  auftretende  Opso- 
ninindexsteigerung  nicht  in  alien  raeiner  Falla  die  kUnische  Besserung  im 
Gefolge  hatte  (dies  zeigt  schon  die  VIL :  trotzdem  das  Leiden  vorgjeschritten 
ist,  stieg  der  Opsoninindex  fortwahrend),  habe  ich  bei  Fallen  beginnender. 
Lungentuberkulose  oft  ziemlich  guta  Resultate  erzielt.  Die  Feststellung 
dea  Wertea  dea  Opsoninindexes  kann  als  guter  Anhaltspnnkt  insbesondere 
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in  vorg^chrittenen  fieberhaften  Fallen  dafur  dienen,  ob  die  begonnene 
Behandlung  ohne  Sch&digung  des  Organismus  fortgesetztwerden  kann, 
Oder  nicbt;  im  Allgemeinen  sehen  wir  erst  bei  diesem  EontroUverfahrrai, 
wie  schwer  die  spezifische  Behandlung  ist,  wie  scbwer  es  ist,  die  gehorige 
Dosis  zu  w&hlen,  welche  Praxis  zur  richtigen  Individualisierung  gehdrt,  wie 
unricbtig  die  haufige  Einspritzung  und  die  rasche  Steigerung  der  Dosis  ist. 

6.  Die  Tierversuche  bieten  keinen  geniigenden  Anhaltspunkt  dafur, 
dass  auf  Grund  der  mit  Human-  und  Bovinemulsion  vorgenommenen 
Opsoninuntersuchungen  die  doppelte  oder  die  reine  Human-  oder  die  reine 
Bovininfektion  ungenommen  werden  konnte. 

Nach  alledem  glaube  ich,  dass  die  Feststellung  des  Opsoninindexes 
bei  der  Diagnose  der  Tuberkulose  (Bradscbaw  und  Blynn)  eine  ziemlich 
wichtige  RoUe  spielt.  Es  erleichtert  in  vielen  Fallen,  wie  ich  glaube,  schon 
jenen  Umstand,  dass  wir  nach  der  Diagnose  der  Tuberkulose  am  folgenden 
Tage  eine  halbe  resp.  Stunde  (Faser)  das  Sinken  des  Wertes  des  Opsonin- 
indexes erzielen.  Wenn  wir  hiebei  jene  Vorteile  in  Betracht  ziehen,  welche 
die  Feststellung  des  Opsoninindexes  in  der  Therapie  der  Tuberkulose  und 
eventuell  in  der  Prognose  der  Tuberkulose  (French,  Clive  Riviere,  Rotch, 
Floyet,  Neuburger,  Bunch,  Balban,  Cecil  Rosanquet,  Bradscbaw  und 
Glynn)  bieten  kann,  dann  diirfen  wir  nicht  vor  den  technischen  Schwierig- 
keiten  zuriickschrecken.  Ich  muss  nun  allerdings  zugeben,  dass  die  Opson- 
inbestimmung  eine  sehr  miihsame,  zeitraubende  Untersuchung  ist,  welche 
eine  kolossale  iibung  beansprucht.  Nur  nach  einer  l&ngeren  Einreibung  ist 
es  moglich,  gleichmassigq  Resultate  zu  erzielen  und  dann  spricht  aber  noch 
immer  die  Subjektivitat  einzelner  Untersucher  eine  ziemlich  wichtige  RoUe. 

DISCUSSION. 

Dr.  J.  DENY8,(Louvain):  Malgr^  les  probl6raes  interessants  soulev^  par 
les  travaux  de  Wright  et  d'autres  sur  Tindex  opsonique  dans  la  tuberculose, 
je  ne  pense  pas  que  cet  index  soit  de  grande  valeur,  et  cela  pour  la  rmson 
qu'il  y  a  de  trop  grandes  differences  entre  la  fagon  dont  nous  nous  d^fendons 
centre  Tinfection  tuberculeuse  et  la  faQon  dont  nous  nous  defendons  contre 
la  plupart  des  autres  infections. 

Dans  rinfection  streptococcique  par  exemple,  le  r61e  d^cisif  revient  aux 
leucocytes.  D^s  que  ceux-ci  parviennent  k  phagocyter  les  streptocoques, 
rinfection  est  vaincue.  C'est  avec  mon  ^l^ve  le  Dr.  Leclef,  qu'en  1896, 
c'est  k  dire,  longtemps  avant  Wright,  que  j'ai  prouv^  que  cette  phagocytose 
etait  provoqu^  par  la  presence  dans  le  s4rum  d*une  substance  sp^ciale,  qui 
se  combine  avec  les  streptocoques,  et  les  rend  phagocytables.  A  cette 
substance,  Wright  a  donn^  le  nom  d'opsonine.  La  r^istance  qu*un  animal 
oflfre  k  rinfection  streptococcique  est  proportionnelle  k  sa  richesse  en  opsonine. 
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II  en  est  de  mSme  dans  lea  infections  par  le  pneumocoque^  le  eoli-bacille, 
le  bacille  de  la  peste*  Dans  T infection  tulserculeuse,  la  lutte  decisive  se 
'paase  non  pas  entre  les  leucocytes  et  des  bacilles,  mais  entre  ceux-ei  at  les 
celluies  fixes;  principiilement  les  cellules  du  tissu  conjonctif  et  les  celltiLes 
endoth^liales*  Les  leucocytes  des  animaux  tr^  sensibles  k  la  tul:)erculo9e 
phagoc>i€nt  tres  energiquement  les  bacUles,  comme  on  pent  e'en  assurer 
en  injectant  dans  le  peritoine  des  cobayes,  24  heures  apr^s  res  leucocytes 
charge  de  bacilles  sont  phagocj't<5s  par  les  cellules  endoth^liales  et  y  sont 
d4g6n4r^.  Les  bacilles  reatent  inalt^r<^43  et  ae  trouvent  d^  lors  directement 
daus  les  cellules  endoth^liales,  oh  la  lutte  commengera  r^liement. 

Autre  fait:  les  leucocytes  des  urines  des  malades  atteints  de  cystite 
tuljerculeuse  phagocytent  tf^  ^ner^quement  les  bacilles  de  la  tuberculose 
ajout^s  en  Emulsion*  Malgr^  oe  grand  pouvoir  de  phagocytose,  ce  malsdes 
succombent  s'ils  sont  abandonn^s  4  lears  propres  ressources.  Ces  deux 
faits,  pris  entre  d'autres,  nous  moritrent  que  la  phagoc3rt09e  ne  joue  pas 
dans  la  tuberculose  le  role  d^cisif  qu'elle  a  dans  d'autres  infections.  La 
determination  de  Tindex  opsomque  ne  pent  done  avoir  qu'une  valeur  tr^^ 
set^ondaire  pour  juger  la  resistance  des  malades  pour  c^nclure  k  bonne  fin, 
une  cure  sp6cifique,  la  fixation  de  Tindex  opsonique  n*est  pas  n^cessaire. 

Db-  L,  Detre  (Budapest):  D'abord  qull  me  soit  permis  de  saluer  ici 
Dr.  Denys,  qui  longtempa  avant  Dr.  Wright  a  d^couvert  oe  que  nous  appelons 
maintenant  *'  force  opsonique  "  du  serum,  Mais  quant  au  r6!e  des  leucocytes, 
nous  ne  somnies  pas  d*accord,  Ce  ne  sont  pas  des  cellules  fixes,  maia  bien 
des  leucocytes,  specialement  les  cellules  raononucieaires,  qui  devorent  les 
phagocytes  pleins  de  bacilles  tuberculeux;  au  centre  des  mononudeaires 
on  pent  alors  trouver  des  bacilles  plus  ou  moins  dig^rds.  Les  leucocytes 
du  tulaerculeux  quelquefois  n'attaquent  pas  l^  bacilles  de  rindividu,  mais 
aJors  il  s^agit  ici  d'une  immunit-e  des  bacilles  en  vers  les  leucocytes;  ai  nous 
renforgons  par  des  inoculations  de  tuberculine  la  force  de  ces  (pilules,  nous 
changeons^en  sens  favorable — la  resistance  de  Torganisme  en  augnientant 
la  force  phagocytaire*  En  presence  de  la  relation  etroite  entre  ropeonic 
index  et  la  resistance  cellulaire,  nous  pouvons  admettre  que  les  investigations 
opsoniques  sont  reellement  utiles  au  eours  du  traitement  specifique  de  la 
tuberculose,  Bien  entendu,  moi,  je  m'en  passe,  parceque  dans  mon  dis- 
pensaire  specifique  k  la  Charite-Poltclinique  k  Budapest,  J'ai  trouve  une 
autre  methode  qui  nous  permet  d'etablir  d'une  fa^on  plus  facile  et  plus 
objective,  Petat  actuel  de  sensibilite  de  Torganisme.  J'en  parlerai  plus 
tard  lors  de  ma  communication  sur  la  methode  difiereatielle  cutan^. 


At  the  end  of  this  discussion  Dr,  Vincent  Y.  Bowditchj  President  of 
Section  11^  took  the  chair. 


SUR  LTMPLOI  DES  REACTIONS  CUTANJ^ES  ET  CON- 

JONCTIVALES  A  LA   TUBERCULINE  (CUTI    ET 

OPHTALMO-REACTIONS)    DANS    LE 

DIAGNOSTIC  DES  INFECTIONS 

TUBERCULEUSES. 

Par  lb  Prof.  A.  Galmettb, 

Line. 


Bien  que  les  m^thodes  de  diagnostic  pr£coce  de  la  Tuberculose  que  von 
Pirquet,  Wolff-Eissner  et  moi  avons  fait  connattre,  soient  employees  par 
les  cliniciens  seulement  depuis  un  peu  plus  d'une  annte,  elles  ont  donn£ 
lieu  k  un  nombre  considerable  de  travaux,  presque  tous  nettement  confima- 
tifs  des  faits  que  nous  avions  signal^. 

L'utilite  et  rimportance  de  ces  m6thodes  n'ont  plus  besoin  d'etre  d^on- 
tr^s.  L'empressement  avec  lequel  elles  ont  6t4  accueillies  par  le  public 
medical  indique  assez  qu'elles  r^alisent  un  progrte  sensible  sur  les  proc6d^ 
diagnostiques  dont  nous  disposions  pr6c£demment.  L'enthousiasme  de 
beaucoup  de  m^decins  a  mSme  6i&  tel  qu'il  a  fallu  r6agir  contre  oertaines 
exag6rations  de  leur  emploi,  exag6rations  qui  n'6taient  pas  sans  pr&enter 
quelques  dangprs. 

Les  reactions  cutan^  et  conjonctivales  k  la  tuberculine  devant  faire 
Tobjet  de  plusieurs  communications  au  Congr^  international  de  Washington, 
je  crois  utile  de  pr6ciser  dans  cette  courte  note  les  conclusions  qui  se  d^gagent 
de  mon  experience  personnelle  k  leur  sujet. 

Avec  la  collaboration  de  mes  fl^ves  Maurice  Breton,  Minet,  IA)n  Petit 
et  de  nombreux  m^decins  qui  ont  bien  voulu  m'envoyer  les  r&ultats  de  leurs 
essais,  j'ai  pu  r^unir  jusqu^^  present  6.303  observations  cliniques  relatives 
k  Tophtalmo-r^action  seule. 

Ces  6.303  observations  peuvent  6tre  r^sumfes  comme  suit: 

2.894  sujets  cliniquement  tuberculeux  ont  fourni  2.664  ophtalmo-r6ao- 
tions  positives,  soit  92.05  %  et  230  reactions  negatives,  soit  7.95  pour  cent. 

1.081  sujets  cliniquement  suspects  de  tuberculose  ont  foumi  616  oph- 
talmo-r6actions  poatives,  soit  57  pour  cent  et  464  reactions  negatives,  soit 
43  pour  cent. 

2.328  sujets  sjdns  ou  cliniquement  indemnes,  tant  k  Thdpital  qu'en 
dehors  du  milieu  hospitaller,  ont  foumi  391  opthalmo-r6actions  positives, 
soit  16.8  pour  cent  et  1.937  reactions  negatives,  soit  83.2  pour  cent. 
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D' autre  part  sur  55  protocoles  d'autopsies  faites  sur  des  sujetSi  enfants 
ou  aduJtes*  qui  avaient  fourui  une  reaction  conjonctivale  positive  alors 
que  Ton  n'avait  pm  soupgonn^  cbe^  eux  rexistence  de  ta  tuberculoae,  on  a 
tixmv^  49  fob  dcs  K^sions  tubereiUeuses  macroscopiquement  vmbleg,  local- 
is^  pour  le  plus  grand  nonihre  dan&  les  ganglions  trai"h6o-broDchique»  et 
pour  quelques-ujis  dans  d'anciens  foyerts  ayant  tldt45rmin4  des  adhC^rences 
pleurales. 

L'binocuit^  de  la  m^^thode  lorsqu'on  ernploie  une  tubercuUne  i-onvan* 
ablenient  pr6par(!e  et  aaeptique  apparait  certaine,  car  sur  nos  6.303  i^preuves, 
les  aeules  t^omplicationa  rekv^eo  ont  ^t6  3  k^ratita^  phlyct^nulaires,  20 
eonjonctivites  et  72  reactions  prolongdeQ  pendant  plus  de  trois  seraaines. 
On  n'a  jtunaia  obaerv^  d' accidents  plus  graves,  et  dans  aiicuu  ca^  il  n'eat 
rdsult^  de  troubles  fonctionnels  de  la  vue  ni  de  l^ions  oeulaires  persist 
tantes* 

D*une  matiigre  gSn^rale  on  pent  affirmer  que  les  rdactions  Mtives  moy~ 
ennes  et  fortes  s'obseiTent  le  plus  souveat  cliez  les  sujets  porteui's  de  lesions 
b^nignes  insoupQonn^s  et  chez  les  suspeds,  tandis  que  lea  tuberculeux 
av<ir^s  r^a^saent  presque  toujours  tardivement  et  avec  pen  d' in  tensity.  II 
senible  done  que,  comnie  Ta  df^h  iiidiqu^  Wolff- Kissner,  Tallure  des  reactions 
fournit  im  Element  pr^cieux  pour  le  pronostif. 

Les  malades  cacrhectiques,  et  aussi  ceux  qui  sont  atteints  de  granuUe 
aigiie,  de  p6rit<inite  ou  d'infections  tubereulcuses  hyijertoxiques^  oe  r^agts- 
sent  que  tr^s  faiblement,  tardiveraent  (apr£^  48  beures)  ou  piis  du  tout. 
Lea  sujets  dont  il  s'agit  ne  r^agissent  aloi^  ni  k  la  reaction  cutan6e  de  von 
Pirquet,  ni  k  Tinjection  sous-cutande  de  tuberculine. 

L'exp^rimentation  sur  les  animaux,  aussi  bien  que  les  observations 
eliniqnes  sur  rhomme  attestent  que  rophtalnio-diagnostie  r^v^le  presque 
toujour^  I'existencc  de  foyers  tuberculeux  en  activity  ou  en  Evolution.  Les 
simples  '*  portveurs  de  baeilles'*  sans  l6sions  tuberculeuseset  \m  sujets  porteurs 
de  legions  calcifies  ou  gudrie^  ne  r^agissi^nt  pas. 

La  sp^ificit^  de  ropbtalnio-diagtiostic  est  ^gale  k  celle  de  riajeetion 
80U3-ciitanfe  de  tul>erculine. 

Le  nombre  relativement  considerable  des  sujets  en  apparence  saiJis  qui 
foumissent  une  reaction  positive  (16.8  pour  cent)  atteste  en  m^me  temps  la 
grande  valeur  du  proc^d^  conime  raoyen  de  diagnostic  pr^eoce,  la  frequence 
des  tnljerculoaes  latentes  et  la  men^eilleuese  curability  spontante  de  ees  der- 

La  r^p^tition  des  institlations  de  tuberculine  chez  les  sujets  sams  ne 
foumit  jamms  de  rdaction  si  Ton  prend  aoin  de  reiiouveler  chaque  instillation 
moins  de  cinq  jours  apr^s  la  pr^ci^dente.  Si  Ton  attend  plag  de  cinq  }o\im, 
U  pent  se  produire  une  anaphylaxie  locale  de  la  muqueuse  oculaire  qui  ^t 
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aiors  susceptible  de  f ausser  le  diagnostic.    Gette  anapbylaxie  locale  disparatt 
au  bout  de  25  jours  environ. 

Les  su jets  tuberculeux  r6cemment  traits  par  des  injections  sous-cutan4es 
de  tubereuline  ne  foumissent  en  g^6ral  aucune  reaction  oculaire,  sauf 
lorsque  le  traitement  a  6t6  suspendu  depuis  plus  d'un  mois. 

Lorsqu'on  injecte  de  la  tubereuline  sous  la  peau  de  sujets  ant^rieurement 
soumis  k  rophtalmo-r^action,  la  rongeur  conjonctivale  pent  r^apparattre 
m^me  aprte  six  semaines,  rarement  plus  tard,  sans  qu'on  instille  de  nouvelle 
tubereuline  dans  Toeil.  Cette  r^apparition  de  la  rongeur  conjonctivale, 
s'observe  m6me  lorsqu*on  injecte  la  tubereuline  dans  le  rectum. 

En  ^tudiant  comparativement  les  effets  de  la  cuti-r^action  de  von 
Pirquet  et  ceux  de  Tophtalmo-r^action,  j*ai  pu  me  convaincre  que,  chez  les 
enfants  dg6s  de  moins  d'un  an,  la  cuti-r^action  doit  6tre  pr6f6r6e,  car  elle 
foumit  alors  des  indications  tout  aussi  fiddles  que  I'instillation  conjonctivale, 
et  elle  est  d*un  emploi  plus  commode  en  mSme  temps  que  plus  surement 
inofifensif .  On  trouve  alors  que  dans  les  hdpitaux,  20  pour  cent  environ  des 
enfants  r6agissent  au  cours  de  la  premiere  ann6e. 

Au-del^  de  V&Qd  d'un  an  le  nombre  des  sujets  sensibles  k  la  cuti-r4action 
devient  6norme.  II  atteint  60  pour  cent  k  T&g^  de  15  ans  et,  chez  les  adultes, 
le  nombre  des  sujets  qui  r^agissent,  quoique  tout-irfait  sains  en  apparenoe, 
est  tellement  considerable  quUl  est  impossible  de  tirer  de  cette  reaction, 
lorsqu*elle  est  positive,  des  indications  utiles,  surtout  au  point  de  vue  du 
diagnostic  pr^coce.  II  semble  que  la  cuti-r^action  reste  positive  chez  tous 
les  sujets  qui  sont  ou  ont  6t6  porteurs  de  l^ions  tuberculeuses,  alors  mSme 
que  celles-ci  sont  enkyst^s  depuis  longtemps. 

Au  contraire,  chez  les  enfants  dg&  de  plus  d'un  an,  et  chez  les  adultes, 
Tophtalmo-diagnostic,  ne  r6v61ant  que  des  tuberculoses  actives,  donne  des 
r6sultats  beaucoup  plus  precis.  On  doit  done  lui  donner  la  preference, 
malgr6  rinconv6nient  qu'il  pr^sente  de  permettre  au  malade  de  lire  sur  son 
oeil  le  diagnostic  de  T affection  dont  il  est  atteint.  Get  inconvenient  est 
d'ailleurs  de  minime  importance  car  il  est  tou jours  facile  au  medecin  de 
tromper  son  malade  s'il  le  juge  utile,  ou  de  lui  expliquer  TinterSt  capital  que 
presente  pour  sa  guerison  I'etablissement  d^un  diagnostic  precoce. 

Dans  les  milieux  hospitaliers,  j'estime  qu'il  est  recommandable  de 
recourir  simultanement  aux  deux  methodes  qui  se  contr61ent  alors  Tune 
par  Tautre. 

Sur  53  malades  cliniquement  tuberculeux  reagissant  positivement  k 
Tophtalmo-diagnostic,  j'ai  pu  constater  ainsi  que  48  foumissaient  une 
reaction  egalement  positive  k  Tepreuve  cutanee  de  von  Pirquet  et  que,  par 
contre,  sur  43  non  cliniquement  tuberculeux,  22  reagissaient  k  la  cuti- 
reaction,  tandis  que  17  seulement  de  ces  demiers  donnaient  en  meme  temps 
une  reaction  positive  k  la  reaction  conjonctivale. 
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II  eat  done  Evident  que  la  conE^talalion  d*un  r^ultat  positif  par  la  doubte 
^preuve  faite  le  ni^me  jour  chez  un  sujet  suspect^  doit  permettre  au  cliaicien 
d'affirmer  presqtie  Bflrement  I'existence  d*un  foyer  tuberculeux  en  activity. 

On  ne  doit  pas  exag^rer  rimportance  de  cea  nouveiles  m^thode®  de  diag- 
nostic bashes  sur  les  reactions  locales  k  la  tubereuline:  elles  ne  devront 
jamais  (aire  n^gliger  les  autres  nioyens  d'lnformation  que  nous  offrent  la 
clinique  et  le  laboratoire,  mais  U  parait  incontestable  que,  judlcieuaement 
employees,  elles  rendront  les  plus  grands  services,  et  qu' elles  nous  apporteront 
une  aide  prdt-ieuse  dtms  la  lutte  sociale  contre  la  tuijerculose. 

Je  croia  utile  de  terminer  cette  note  par  quelques  consitMrations  sur  le 
m^canisme  des  reactions  tubcrculiniques  locales  ou  g6n6rales.  II  me 
paratt  que  ces  reactions  sont  dues  h  la  fixation  de  la  tubercutine  par  \es 
organes  ou  les  cellules  riches  en  l^cithine^et  k  la  combination  qui  en  r^sulte 
entre  la  tutereiiline  at  la  l^cithine  de  ce??  cellules  ou  de  ces  organes. 

Lorsqu*un  anima!  sain  est  entoKiqud  par  de  fortes  doses  de  tuberculine,  il 
est  remarquable  de  constater  que  dea  capsules  surr^nales  sont  toujours  fort«- 
ment  congestionn^.  Or  on  salt  qne,  comme  Ta  demontr4  L^ou  Bernard, 
ces  glandes  4  s^chStion  interne  sont  particuiierement  riches  en  14rithine, 

D*autre  fait,  j*ai  constat^  que  le  s^rum  des  animaux  tuberculeux  (homme, 
bcEuf ,  pore)  renferme  presque  toujours  de  la  l^cithine  libre,  capable  d'activer 
le  venin  de  cobra,  c'est  k  dim  de  le  rendre  h^molytique,  tandis  que  le 
s^rum  de  ces  m^mes  animaux  eains  n*en  renferme  pas. 

J*ai  constat^  en  outre  que  la  tul>erculine  et  les  bacilles  tuberculeux  sont 
capable  de  fixer  in  vitro  la  l^cithine,  et  cette  r^^action  est  mLse  en  Evidence 
par  Tactivation  de  venin  laquelle  est  toujours  immediate  loraque  venin  et 
globidee  roug^  lavls  sont  mis  en  contact,  tandis  qu'elle  ne  se  produit  plus 
lorsque  la  l^cithine  a  et^  mise  en  contact  avec  la  tuberculine  ou  les  bacilles 
d*abord,  pendant  deux  heures,  puis  avee  le  venin  et  les  gloliules  lavfe, 

n  semble  done  qu'une  relation  ^traite  existe  d*une  part  entre  la  pHS- 
sence  de  l^cithine  libre  dans  le  sang  de  Thorn  me,  du  bceuf  et  du  pore,  et 
['infection  tuberculeuse ;  d' autre  part  entre  la  16cithine  libre,  capable  de 
fixer  la  tuberculine  et  lea  reactions  tubereuliniques  g^n^rales  ou  localea* 


Die  Anwendung  der  Haut-  und  Cenjirnktivteaktionen  In  der  Kagnose  der 
TuberkellnfekMoneii.— (Calmette,) 

Unter  2894  Klinischtuberkulosen,  gab  92.05%  Con  junk  tivreaktionen ; 
unter  1081  in  klinischen  Verdachtstehenden,  reagirten  57%;  und  unter 
2328entweder  scheinbar  gesunden  oder  nicht  in  Verdachtstebenden,  reagirten 
16.8%. 

Bel  55  Kindern  oder  Erwachsenen,  die  vorher  conjunktiv  reagirt  hatten, 
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obgleich  sie  nicht  im  Verdacht  der  Tuberkulose  standen  und  die  zur  Ob- 
duction  kamen,  wurden  mikroskopische  Yerletzungen,  am  hfiufi^Kten  in 
den  Bronchialdriisen  entdeckt. 

Unter  6303  Reaktionen,  merkte  man  nur  Komplicationen:  in  3,  phlyc- 
tenular Keratitis;  in  20,  Conjmictivitis;  und  in  72,  uber  drei  Woehen 
ausgedehnten  Reaktionen. 

Schwerere  Storungpn  noch  dauerende  Augenverletzungen  oder  Geaehts- 
fehler  sind  in  keinen  Falle  vorgpkommen. 

Im  allgemeinen  wurden  die  friiheren  Reaktionen  am  h&ufigsten  bei 
den  Tuberkulosverdachtigpn  und  die  spateren  und  kleineren  Reaktionen 
bei  den  wirklich  Tuberkulosen  bemerkt. 

Miliartuberkulosen,  die  an  Bauchfellentzundung  leidenden  Tuberku- 
i6sen  und  hypertoxikologische  Tuberkelinfektionen  reagiren  schwach,  spSt 
oder  gar  nicht  auf  die  conjunktival,  so  wohl  als  auf  Haut-  und  Unterhaut- 
reaktionen. 

Klinische  und  experimentelle  Beobachtimgen  beweisen,  dass  die  Augen- 
probe  beinahe  immer  active  oder  entwickelende  Tuberkelherde  ofifenbart, 
nicht  bei  einfachen  Bazillen  tragem  und  denjenig^n  mit  verkalten  oder 
geheilten  Lesionen,  negativ  ausfallt  obwohl  die  ietzteren,  wie  es  schdnt, 
oft  auf  die  Hautprobe  reagiren. 

Wiederholte  Tuberkulineinspritzungpn  bei  Gesimden  sind  nie  positive 
wenn  die  Zwischenzeit  zwischen,  nacheinanderfolgenden  Einspritzung^ 
nicht  fiinf  Tage  iibertrifTt,  Oertliche  Anaphylaxe  verschwindet  in  imgefahr 
25  Tagen. 

Im  allgemeinen  kommt  keine  augenscheinliche  Reaktion  bei  den  mit 
subkutanen  Einspritzungen  von  Tuberkulin  behandelten  Kranken  bis 
wenigstens  ein  Monat  nach  voUendeter  Behandlung. 

So  spat  als  sechs  Woehen  nach  der  Augenprobe  erscheint  manchmal  die 
Conjunctivrothe  als  Resultat  der  Unterhauttuberkulineinspritzung  wieder. 

Fiir  Kinder  unter  einera  Jahre  zieht  man  die  Hautprobe,  welche  augpn- 
blicklich  20%  Reaktionen  in  Spitalem  giebt,  vor,  da  man  sie  fiir  die  be- 
qiiemste  and  harmloseste  halt.  Ueber  dieses  Alter  hinaus,  vergrossert 
sich  die  Zahl  der  Hautprobeempfindliehen  bis  sie  beim  15ten  Jahre  60% 
erreicht,  und  bei  Erwachsenen  wird  die  Zahl  der  Reaktionen  so  Kolossal, 
dass  man  keine  niitzliche  Indikationen  fiir  eine  Friihcliagnose  erhalt.  Trotz 
ihrer  Unbequemlichkeit  zieht  man  daher  die  Conjunktivalprobe  fiir  Er- 
waehsene  vor.  In  Spitalem  ist  der  gleichzeitige  Gebrauch  beider  Proben 
zu  empfehlen. 

Eine  Reaktion  auf  beide  Proben  giebt  uns  einen  iiberzeugenden  Beweis 
von  der  Existcnz  eines  activen  Tuberkelherdes.  Eine  wichtige  Stelle  be- 
halten  jedoch  immer  noch  ander  wohlanerkannte  diagnostische  Verfahren, 
sowohl  klinische  wie  Laboratoriumsverfahren. 
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The  Application  of  the  Cutaneous  and  Conjunctival  TubeTCulin  Reactions 
in  the  Diagnosis  of  Tuberculous  Infections. — (Calmette.) 

Of  2894  clinically  tuberculous  patients,  92,05  per  c^nt.  gave  positive 
reactions  to  the  conjunctival  test;  of  1081  persons  with  clinietil  siispidon 
of  tuberculosis,  57  per  cent,  were  positive,  and  of  2328  persons  either  appar- 
ently healthy  or  without  suspicion  of  tuberculosis,  16.S  per  cent  were 
positive  with  the  same  test. 

Of  55  children  or  adults  who  had  given  positive  conjunctival  reaetionSt 
not  previously  suspected  of  tuberculosis,  and  who  came  to  postmortem, 
macroscopic  lesions  wem  detected  in  49. 

In  6303  test«,  the  only  complications  noted  were  in  3  phlyctenular 
keratitis,  in  20  conjunctivitis,  and  in  72  reactions  prolon^d  l^eyond  three 
weeks.  In  no  instance  did  graver  disturbances  or  permanent  ocular  lesions 
or  visual  defect  occur. 

In  gpneral,  early  reactions  a^  observed  most  frequently  with  suspected 
tuberculosis,  and  late  and  slight  reactions  with  developed  tuljerculosis. 
Cachectic  patients  Mid  those  with  acute  miliary  tuberculosis,  tul:>erculous 
pentonitis,  and  hypertoxic  tuberculous  infections  react  very  feebly,  late, 
or  not  at  all  with  the  conjmictival  as  well  as  with  the  cutaneous  and  sub- 
cutaneous tests. 

Experimental  and  clinical  observations  demonstrate  that  the  ophthalmia 
test  reveals  almost  always  active  or  developing  tuberculous  foci,  but  is 
negative  with  simple  carriers  of  bacilli  and  with  those  with  calcified  or 
healed  lesions,  who,  it  would  seem,  often  react  to  the  cutaneous  lest. 

Repeated  instillations  of  tuberculin  in  healthy  subjects  never  give  a 
reaction  when  the  intcr\'al  between  successive  instillations  does  not  exceed 
five  days.     Local  anaphylaxis  disappears  in  about  twejity-five  daya. 

In  general  no  ocular  reaction  occurs  in  patients  treated  with  subcutane- 
ous injections  of  tuberculin  until  over  a  month  after  suspension  of  treatment. 

CtinJLmctival  redne^  may  reappear  as  the  result  of  subcutaneous  injecs- 
tion  of  tuberculin  as  late  as  six  weeks  after  submission  to  the  ophthalmic  te«t. 

For  children  under  one  year  the  cutaneous  test  winch  at  this  period 
gives  20  per  cent,  of  positive  r^ults  in  hospitals,  Is  to  be  preferred  as  the 
more  convenient  and  inoffensive  procedure-  Beyond  this  age  the  number 
of  persons  snsceptible  to  the  cutaneous  test  increases,  and  at  fifteen  years 
becomes  60  per  cent.,  and  with  adults  the  number  giving  positive  reactions 
is  so  enormous  that  no  useful  indications  for  early  diagnosis  can  be  drawn* 
Hence,  in  spite  of  its  inconvenience,  the  conjunctival  test  is  to  be  preferred 
for  children  over  one  year,  and  for  adults.  In  hospitals  the  simultaneous 
emplayment  of  both  testa  is  to  be  recommended, 

A  positive  result  by  the  double  test  furnishes  almost  cnnclusive  evidence 
of  the  existence  of  an  active  tuberculous  focus. 


ERFAHRUNGEN  UBER  DIE  KUTANE  TUBERKULIN- 
REAKTION  AN  200  OBDUZIERTEN  KINDERN. 

Von  Pkivatdozent  Dr.  C.  von  PiRQUFrr, 

Ana  dtr  K.  K.  Umvtimitttta-Kmderkljnik  Wieo 
{Vorataod  Hofrat  Eiwherteb)* 


Tm  vorigen  Herbate  habe  ich  {Festschrift  der  Tuberkulose-Konfei^nz, 
Wien^  1907^  unci  Wiener  klinische  Woehenschrift,  1907^  38)  liber  die  ersten 
100  Sektionen  berichtet,  welche  Kinder  betrafen,  die  der  kiitanen  Tuberfcn- 
linprobe  unterzogen  worden  waren.  Jetzt  ist  das  zweite  Hundert  von 
Obduktionen  erreicht.  Ich  werde  neben  den  neiien  Fallen  auch  die  gsehon 
besprochenen  soweit  heranziehen,  alfi  ach  fur  ihre  Beurteilung  neue  Gesichts- 
punkte  ergeben  haben. 

Angewendet^  j\Iethoden:  Die  ersten  100  Falle  waren  fast  durchwegp  in 
der  Weise  g^impft  worden,  dass  ich  neben  einer  KontroUstalle  twei  Impfstel- 
len  niit  25%  Tuberkulin  anlegte.  In  der  jetzigen  Beobachtung?^reihe  sind 
fast  iiberall  Impfungjen  niit  unverdunnteni  Alttuberkulin  vorg^nonuiien 
worden.  In  eineni  Telle  der  Falle  wurden  daneben  quantitative  Abstufungen 
des  Tuberknlins  in  der  Progression  10,  100,  1000  oder  4,  16,  64  durchgeliihrl. 
Die  Impfung  erfolgte  stets  mit  meinem  Impfbohrer.  meistena  am  ret^hten 
Unterarm,  rnanchmal  an  anderen  Korperatellen. 

In  einer  .Anzahl  von  Fallen  \\Tirde  die  konjunktivale  und  dermale  Probe 
ansgefuhrt.  Von  der  konjunktivalen  Applikation  (Wolff- Eisner,  Calmeite) 
beim  Mensehen  bin  ich  wieder  ganz  abgekommen,  da  sie  in  einzehten  Fi^llen 
eehr  heftige,  unangenehme  und  langdauernde  Reizerscheinungen  der  Kon- 
junktiva  verursacht  und  es  ausserdem  wegen  dea  Widerstandes  der  Ivinder 
schwer  ist,  die  Eintrauflung  in  gleichmassiger  Weise  durchzufiihren.  Die 
konjunktivale  Reaktion  ist  bei  einer  1%  Verdiinnung  von  Alttul:)erkulin 
viel  unempfmdlicher  als  die  kutane,  beschrankt  sich  aber  nicht,  wie  mehrfach 
behauptet  wurde,  auf  aktive  Herde,  Die  Unterschiede  zwischen  beiden 
Reaktionen  sind  nur  quantitativer  Natur.  Wenn  man  hohere  Kon^entra* 
tionen  Tul>erkulin  im  Auge  anwendet,  so  vde  ich  es  mit  Schniirer  bei  Kiihen 
getan  habe,  so  gleicht  sich  der  Unterschied  in  der  Haufigkeit  vollkommen 
aus.  Die  Anwendung  entsprechend  starker  Losungen  im  Auge  ist  aber  beim 
Menschen  nicht  zu  eriauljen.  Eine  Unterscheidung  zwischen  aktiven  und 
inaktiven  Herden  ist,  so  sehr  sie  wiinschenswert  ware,  mit  den  neueren 
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Applikationsart-en  ebenso  wenig  erreicht,  ab  mit  der  Koeh'schen  Lnjektion. 

Frische  Tuberkulosen  sind  wohl  im  Allgemeinen  empfindlieher,  eine  prinx- 
tptelle  Abgrenzung  ist  aber  noeh  nicht  festgestellt* 

Die  in  meiner  ersten  Publikation  aysgesprochenen  HofTnungen,  dass  die 
Venvertmig  der  Emtrittszeit,  der  Grosse.oder  der  Verdiumung  des  Tul^erku- 
lins,  bei  der  die  Reaktion  eintritt,  una  einen  gienaueren  Hmweis  auf  den 
tuberkulosen  Prozess  gelieii  wird,  hat  bis  jetzt  iioch  keiii  voUkommenes 
Reaultat  geliefert.  Zu  verwerten  sind  in  dieser  Hiiisieht  nur,  wie  ich  apfiter 
ausfiihrlieher  bringen  werde,  die  torpide  uiid  die  kachektiaehe  Reaktlan. 
Im  Uebrigen  iet  bisher  nur  der  Hchluss  sieher,  dass  jeder  positiven  Reaktion 
eine  tuterkulose  Tnfektion  zu  Grunde  liegt.  Ob  eine  klinische  Elnzeler- 
Bfheinung  gerade  tul)erkul6ser  Natur  ist,  kann  ans  dem  positives  Au&fall 
nicht  iinmittelbar  geschlossen  werden. 

Die  dermale  Reaktion^  die  entKiindliche  Wirkimg  des  Tuberkulins  ohne 
nat^hweisliche  aiissere  Verletzung  der  Haul,  wek-he  von  Moro  durch  Ein- 
reibung  der  Haul  mit  Tuberkulin-Lanolin,  in  Frankreich  von  Ligni(!^re9  ynd 
Berger  doruh  Elnreibung  von  Tuljerkulin  allein  erzielt  mrd,  hatte  H*h 
zuerst  nur  in  einem  Falle  von  hoehgradig^r  UeberempfLndliclikeit  gesehen* 
Bei  genauer  BcfoJgung  der  Vorschriften  von  Moro  in  Bezug  auf  die  Ver* 
fertignng  der  Salbe  und  insbesondere  auf  die  100  malige  Reibung  erzielte 
aber  R.  Monti  an  unserer  Klimk  fast  in  alien  FAllen  poaitiver  Kutanmaktinn 
auch  die  Entstahung  einer  dermalen  Reaktion.  Fiir  jenen  Arzt,  welcher 
die  Impfung  scheut,  hi  die  Einreibung  ein  gutes  diagnostisehea  Mittel  und 
sie  ijst  sieher  der  konjunktivalen  Reaktion  wegen  ihrer  vollig^n  Unschadlich- 
keit  bei  Weitem  vorzuziehen.  Die  kutane  Wirkung  hat  jedoch  vor  ihr  den 
Vorteil  der  grosseren  Exaktheit,  des  seharferen  millimetrkch  meBsbaren 
Impfeffektes  und  der  schnelleren  Ausfiihrung.  Insbesondere  fik  klinische, 
quantitative  und  fiir  tiiglieh  fortgesetzte  Untersuehung^n  ist  darum  die 
kutane  Reaktion  der  dermalen  Modilikation  iiberlegen.  Gerade  in  der 
vorliegenden  Untersuchungsreihe  habe  ieh  in  vielen  Fallen  die  Proben  und 
quantitativen  Messung^n  wochenlang  taglich  ausgefiihrt,  um  dadurch  2U- 
sanimenhangende  Bilder  Qber  die  Reaktionsfahigkeit  bei  Meningitis  tuljercu- 
losa  und  bei  Maaern  zu  gewinnen,  Zu  solchen  Versuchsreihen  ist  nur  die 
Kutanreaktion  geeignet. 

Endlieh  wurden  l:iei  einer  grosseren  Zahl  von  Kindem  der  zweiten  Serie 
durch  F.  Hamburger  Injektionen  von  Tuberkulin  vorgenommen,  Seine 
Beobachtungen  waren  hauptaachJich  auf  die  %Stichreaktion  geriehtet  und 
er  konnte  naehweisen,  dass  diesell^e  in  etnem  Teile  der  Fal!e  negativer 
Kutanreaktion  positiv  ausfiel,  dass  me  daher  als  die  empfindJichere  anzu- 
seben  ist.  Diese  Art  von  Fallen  betrifft  fast  aussehliesslich  altere  Kinder 
mit  nicht  manifester  Tuberkulose,  welche  viel  aeltener  im  Spitale  sterben, 
als  kleine  Kinder  mit  manifester  Tuberkulose*    Sie  sind  daher  in  den  Sek- 
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tionsfallen  in  einem  viel  geringeren  Prozentsatze  zu  findeii;  als  bei  der 
Statistik  der  intravitalen  Untersuchungen. 

In  dieser  Beobachtungsreihe  wtirtlen  iiberhaupt  viel  haufigpr  mehifache 
Untersuchungen  vorgenonimen,  als  in  der  ersten  Serie.  Dort  waren  nur  20 
Kinder  mehrmalB,  die  iibrigeQ  nnr  einmal  geimpft  worden;  hier  wurden 
mehrmalige  Proben  in  58  Fallen  mit  3*50  Einzeluntersuchnngen  aiisgefuhrt. 
Die  Revision  geschah  aile  24  Stunden  dureh  3-8  Tage.  Notiert  wurde 
jedesmal  der  QuBrdurchmesser  der  Effloreszenz  in  Millimet^m,  der  Grad 
ihrer  Tastbarkeit  {deutlich,  undeutlich,  nicht  tastbar)  endlich  Farbe  und 
aonstig^  Piesonderheit'Cn  von  der  Norm  abweichender  Reaktionen, 

Die  Sektionen  wiirden  fast  ausnahmslos  durch  Herm  Professor  Ghon  in 
ausserordentlich  exakter  Weise  durehgefiihrt^  welcher  in  einigen  Fallen  an 
die  makroskopische  Leichenschau  auch  mikroskopiache  Untersuehungjea 
anschloss.  Tierversuche  durch  Jnjektion  von  Dmsenmaterial  in  Meer- 
schweinchen  wurden  nicht  gemacht. 

Alle  200  Obdnktionen  lassen  sieh  naeh  dem  Resultate  der  intra\italen 
Reaktion  und  der  postmortalen  Untersuchung  in  folgpnder  Weise  gruppieren: 

L  Falle,  bei  denen  Obduktion  und  Reaktion  nicht  stimmen. 

(a)  Positive  Reaktion  bei  negativem  (oder  zweifelhaftem)  Sektlonsbe* 
fundr  2  Falle. 

Von  den  111  Fallen  mit  negativem  Sektion8l)efuTide  waren  109  anrli 
probatorisrh  negativ,  nur  bei  2  Fallen  hatte  eine  positive  Reaktion  stattge- 
funden  und  ^war  erstens  bei  dem  Bchon  in  der  erwahnten  Publikation 
ausfiihrlirh  besprorhenen  H.  L^  welcher  gar  keine  makToskopischen  Herde, 
aber  Adhasion  der  llnken  Lunge  und  Hyperplasie  zahlreicher  Lymphdrii^n 
aufwies, 

Der  zw^eite  Fail  betriflFt  einen  10  jahrigen  Knaben,  welcher  sekund&re 
Tuberkulinreaktion  gab. 

Friedrich  C.  143.  Impfung  am  5— &— '07  negativ,  Wiederholung  am 
6—9  positiv ;  nach  24  Stunden  undeutUch,  nach  48  Stunden  deutlich  tastbare 
Papel  von  6  mm.  Durchmesser.  30 — 12  dritte  Impfung;  nach  24  Stunden 
7,  nach  48  Stunden  12  mm.  Exitus  am  4 — 1— '08.  Obduktion;  Insuffi- 
zienst  der  Mitral-  und  Aortenklappe  nach  rekruszierender  Endokarditis. 
•  .  .  Embolie  der  beiden  Arteriae  cerebrales  mediae,  .  .  .  Iiifarkte 
der  Milz  und  beider  Nieren,  Stauung  in  Leber,  Milz  und  Nieren.  Peri- 
carditis mit  hiimorrhagisrh  fibrinosem  Exsudat  und  partleller  Verlotung  des 
Herzteutels  mit  dem  Herzen  ini  Bereiche  des  rechten  Ventrikcls.  Bei 
Diikroskopischer  Untersuchung  zahlreicher  Schnitte  von  venschiedeneo 
Stellen  de^  Herzbeutels  und  von  mehreren  Lj^mphdrusen  aus  der  Bifurkatioa 
konnte  keine  Tuberkuloae  nachgpwieaen  werden. 

In  beiden  Fallen  iat  nach  meiner  Meinung  das  Sektion^resultat  nicht 
vollkomni^n  deutlich. 

(b)  Negative  Reaktion  bei  positivem  Sektionsbefund:  29  F&lle. 
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Von  den  89  Fallen,  welehe  bei  der  Sektion  Tuberkulose  ergaben,  zeigten 
59  positive  Reaktion  schon  bei  der  ersten  Impfang, 

Bei  7  Fallen  erst'hien  die  Reaktion  erst  bei  der  Wiederholung  der  Impfung; 
(sekundare  Reaktion)  unter  diesen  waren  4,  bei  denen  Tuljerkuloae  aid  Neben- 
befunil  konstatirt  wiirde  and  3  Falle  von  totUcher  Tuterkulose,  Die  Adhft- 
sionen  der  Lunge  in  dem  einen,  des  Herzbeutels  in  dem  anderen  Falle  aind 
jedenfalb  ab  tiiberkulosevenlachtig  zu  beieichnen* 

P.  Josef,  Nr.  155,  eindreiviertel  Jahre  alt,  mit  Meningitis  tuberculosa 
aufgenommen,  11—2.  Jmpfung,  am  nai^^hst^n  Tage  keine  Reaktion;  Nun 
wird  durch  F.  Hamburger  10  mg,  Tuberkulin  injiaiert,  welches  positive 
Reaktion  ergiebt,  gldclizeitig  zeigt  sich  nun  auch  (nach  48  Stunden)  eine 
Bt^hwache  kutane  Reaktion  (i)  mm,)  Bei  taglicher  Wiederholung  verstiirken 
sich  die  Reaktionen,  ganz  entg)BgBngeaet2t  den  sonstigen  Erfahrungen  bis 
zu  13  mm.    Erst  2  Tage  vor  dem  Tode  sinkt  die  Reaktionsfahigkeit  ab, 

Aehnlieh  verhielt  sich  ein  6  monatlich^  Kind,  welcbea  25  Tage  vor  dem 
Tode  negative  Tuberkulinreaktion  gab,  2  Tage  spilter  auf  Injektion  von 
0.01  mg.  aber  Stichreaktion  zeigte,  Nach  weiteren  2  Tagen  wurde  die 
Kutan  reaktion  nochmals  ausgiefuhrt  und  die  Einwirkung  des  Tuberkulina 
durch  ein  Pflaster  verstarkt*  Darauf  seigte  rich  eine  deutlich  tastbam 
Papel  von  14  mm.  Durchmesaer, 

A.  Max,  Nr.  148*  Klinisehe  Diagnose:  Lungentuberkulose  und  Haut- 
tuberkulide.  Obduktionsbefund:  Clironisrhe  und  subakute  Tuberkulose 
teider  Lungen  und  zahlreioher  Lymphdrusen;  miliare  Tuberkel  in  der 
Leber,  Milx,  den  Nieren  und  in  der  tlmgebung  der  Lungenherde. 

Am  interessanteeten  ist  folgender  Fall,  welcber  sich  von  ersten  l^ebenstage 
an  bis  zum  Tode  in  der  SauglingsabteiUmg  befand  und  l>ei  dem  mit  groaster 
Wahi'seheinlichkeit  eine  Infektion  intra  partum  angeuommen  iB-^rden  konnte* 
Die  erste  kutane  Reaktion,  23  Tage  vor  dem  Tode  war  negaliv,  die  zweite, 
7  Tage  vor  dem  Tode,  snhwach  poeitiv, 

B.  Alois,  Nr.  188.  Im  .\lter  von  3  Stunden  ais  kraftigies  Kind  aufgpnom- 
men.  Die  Mutter  starb  kurz  nach  der  Gebtirt  an  Tuberkulose.  Vom  Alter 
von  7  Wochen  an  fieberte  daa  Kind  forlw^hrend  und  starb  mit  3  Monaten. 
Bei  der  Sektion  fand  sich  eine  chronische  Tuberkulose  des  l>Tiiphatiiiehen 
Apparates  und  der  Rachentonsillen,  am  etarksten  betroffen  waren  die 
tracheobronchiiden  Lymphdriisen.  Ausserdem  subakute  miliare  Tuber- 
kulose einschliesslich  der  Meningen, 

Die  Falle  mit  Tuberkulose  als  Nebenbefund,  ble  denen  sekundtire  Reak- 
tion gefunden  wurde,  sind  sammtlich  in  der  ersten  Serie  beschrieben  worden, 
Bei  zweien  von  ihnen  (G,  Elisabeth,  Nr,  III,  und  M,  Anna,  Nr,  IV.,  halte 
ieh  es  nicht  fiir  ausgesehlosaen,  dass  zwischen  den  weit  auaeinander  liegenden 
Priifungen  eine  tuberkulSse  Infektion  stattgefunden  hat.  Nur  der  5  jahrige 
H.  B.  Nr.  IX.,  bot  keinen  fiir  torpide  und  sekundfire  Reaktion  t^^iischen 
Sektionsbefund, 
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Der  4.  Fall,  H.  Friderike,  Nr.  63,  ist  nicht  als  echte  Sekundirreaktion 

aufzufassen,  sondern  das  Fehlen  der  Reaktion  bei  der  ersten  Priifung  Ist 
auf  die  damais  bestehende  Masernerkrankung  zu  beziehen*  In  der  gieic-hee 
Weise  erklaren  sich  zwei  F£lle  der  naehsten  Gnippe:  negative  Reaktion 
bei  Tuberkulose  als  Nebenbefund,  fiir  welche  ich  in  der  ersten  Publikatioo 
keine  Erklanmg  geben  konnte, 

G.  Leopoldine,  20  Monate,  Nr*  VIIL  Negative  Reaktion  ara  14.»  13., 
und  12.  Tage  vor  dem  Tode.  Es  waren  dies  der  6— Ste  Tag  naeh  dem 
Ma^ernexanthem.  Ebenso  war  bei  Greta  D.  die  zweimalige  negative 
Eeaktion  2  luid  4Tage  nach  dem  Maaemexanthem  angeatellt  worden.  Hieher 
gehort  ein  neiier  Fall 

B.  Joseph,  drei  und  dreiviertel  Jahre»Nr,  149,  Kiitane  Reaktion  1  und 
2  Tage  nach  dem  Masernexanthem  negativ,  Tod  an  Bitmt^hopneiimonie  3 
Tage  spater.  Bei  der  Obdnktion  fmden  siuh  ausserdem  biadegewebsartige 
AdhasLonen  der  rechten  Lunge,  in  ihrer  Spitase  eine  haselnussgroeae  ehroniscfe 
Kaveme  mit  kalkig^m  Inhalt  .  .  .  Kalkige  Herde  in  einzelnen  region- 
aren  Lymphdriisen  ,  ,  .  im  Ausheilen  bekriffene  kleine  tuberkulose 
Geschwiire  tm  Ca*cum. 

Zwei  Falle  mit  einmaliger  negativer  Reaktion  bleiten  ungeklart;  es  i^ 
wahracheinlich,  dass  sie  unterempfindliche  Falle  waren,  welehe  bei  zwei- 
maliger  Impfung  oder  bei  Injektion  positiv  reagiert  hUtten.  Meine  damalige 
Aanahme,  dasa  die  mangelnde  Reaktion  durch  Kachexie  zu  erklaren  sei, 
ist  iibrigens  nicht  ganz  von  der  Hand  zu  weisen,  da  aueh  bei  Tuberkulose  als 
Nebenbefund  eine  kachektische  Abnahme  der  Reaktionsfahigkeit  vorkomnit. 

Z.  Rudolph,  Nr.  140, 2  Jahre,  3  Monate  alt,  mit  Empyem  aufgenommen; 
auf  4  Impfungen,  welche  6 — 2  Tage  vor  dem  Tode  vorgenommen  wurden^ 
ergab  sich  nur  bei  dem  ersten  eine  flache,  nicht  tastbare,iiber  intensiv  rote, 
10  mm.  breite  Reaktion;  die  anderen  blieben  vollkommen  negativ,  ebenso 
die  2  Tage  vor  dem  Tode  vorgenommene  Injektion  von  0.1  mg.  Sektion: 
Empyera,  Lobularpneumonie,  chronische  Tuterkulose  aahlreicher  Lyniph- 
driisen,  eine  erbsengrosse  Kaverne  im  Oberlappen,  akute  Miliartuberkulose 
des  Peritoneums,  vereinzelte  steeknadelkopfgrosse  Tuberkel  von  grauer 
Farbe  in  einigen  meflenterialen  Lymphdrii^n  und  in  der  Milz. 

Die  18  Falle,  in  welchen  Tuberkulose  als  Todesursache  bei  negativer 
Reaktion  gefunden  wurde,  sind  13  Falle  von  miliarer  und  5  Falle  von  nicht 
miliarer  Tuberkulose,  Die  Falle  mit  nicht  miliarer  Tuberkulose  warden 
alle  nur  einmal  &— 2  Tage  vor  dem  Tode  geimpft.  Die  negativen  Falle  bei 
Miliartuberkulose  wurden  12 — 2  Tage  vor  dem  Tode  der  ersten  Priifung 
unterzogen;  ich  werde  spater  durch  den  Vergleich  mit  jenen  Fallen,  l:>ei 
welchen  eine  sukiiessive  Abnahme  der  Reaktionsfahigkeit  im  Verlaufe  des 
Endstadiums  nachgewiesen  werden  konnte,  melne  Erklarung  rechtfertigen, 
daas  die  negative  Reaktion  hier  ak  ein  praniortales  Erloschen  aufzufassen  ist. 

Von  den  32  Fallen,  welche  keine  vollstandige  Uebereinstimmuug  zwisehen 
Sektionsbefund  und  Tuberkulose  gaben,  sind  scmit  wahrscheinlich  18  als 
Erloschen  der  Reaktionsfahigkeit  zu  deuten,  6  als  geringe  Empfindlichkeit 
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bei  der  ersteo  Applikatioo,  welebe  bei  der  weiteren  kutaoen  Impfung  podtiv 
wurde  oder  durch  die  Stichreaktion  aufgedeckt  wurde,  oder  bei  weiterer 
Impfung  aufgedeckt  wordeo  ware  (2  Falle).  Vier  Falle  wai^en  bei  der  Im- 
pfung  in  Folge  der  gleiehieitlgen  Masemerkrankung  negativ.  Bei  mm  Fallen 
endlich,  welche  positives  Impfresultat  bei  zweifelhaftem  Obduktionsljefund 
darboten,  ist  die  Moglichkeit  einea  Nachweises  durch  den  Tierversuch  ver- 
saumt  worden. 

2.  FSlle»  in  denen  Obduktionsbefund  und  Reaktion  stimmt. 

(a)  Negative  Reaktion  bei  negativem  Befunde, 

Bei  den  109  Fallen  dieser  Kategorie  i%nrden  oecliB  verschiedene  Todesur- 
sachen  gefunden,  Man  kann  also  von  alien  die^en  Krankheiten  mit  Sichep- 
heit  sagen,  dass  eie  keine  Tuberkulinempfindlichkeit  bedingen. 

Die  Todesursachen  waren  folgende : 

PneumoniCp  Pleuritis^  Enipyem,  51;  Meningitis  cerebrospinalis,  19; 
Diphterie,  8;  Sepsis,  5;  Scharlach  imd  Scharlach- Nephritis,  3;  Leukamie 
und  pernizidse  Anamie,  3;  je  ein  Kind  starb  an  Tetanie,  Encephalitis, 
akuter  g^ll:)er  Let^ratrophie,  Invagination  und  Friihgpburt.  Unter  dea 
an  Pneuroonie  und  Enteritis  verstorl^enen  Kindern  waien  6  mit  florider 
hereditarer  Lues*  Voti  diesen  Fallen  wurden  30  einmali  12  isweimalt  7 
dreinial,  2  viermal,  4  fiinfmal,  2  sechfimaK  1  siebenmal  und  einer  zehnnial 
gepruft.  Man  kann  daraus  in  Uel^ereinstiramung  mit  den  Befunden  Ham- 
burgers iiber  die  Stiphreaktion  den  Schluss  ziehen,  dase  die  Tuberkulininip- 
fung  an  sich  bei  nicht  Tuberkuloeen  keine  Erapfindlichkeit  gegen  Tuberkulin 
bewirkt. 

(b)  Positive  Tulierkulinreaktion  mit  positivem  Sektionsbef under 

Diese  Falle  Mnd  einzuteilen  in  solche,  bei  denen  Tuherktilose  als  Todesur- 
sache  und  solche,  bei  denen  sie  als  Nebenbefund  gefimden  wurde,  die  ersteren 
wieder  in  Falle  mit  Miliartuberknlose  und  in  solche  ohne  miliare  Aussaat, 

Von  den  Fallen  mit  Tuberkulose  als  Nebenbefund  sind  5  beiieits  in 
der  ersten  8erie  besprochen  worden.  Von  ihnen  ist.  nur  H.  Anna  100 
nochmals  bu  erwahnen,  welche  wie  friiher  Nr,  140  den  Beweis  giebt, 
dass  eineachwere  Kachexie,  auoh  ohne  dass  die  Tuberkulose  deren  Grundlage 
bildet,  kachektische  Reaktionen  verursachen  kann.  Ferner  ist  2U  beraerken, 
dass  die  iji  der  ersten  Publikation  geaosserte  Vermutung,  das  plotxliche 
Verschwinden  der  Reaktionsfahigkeit  bei  P.  Johann,  Nr.  S4,  sei  durch  den 
Eintritt  fler  Maseru  zu  erklaren,elne  gesetzmaasige  B^tatigung  g^efunden  hat. 

In  demselben  Sinne  ist  der  Verlauf  der  Reaktion  bei  den  nachsten  beiden 
Fallen  zu  deuten. 

P.  Stephau,  Nr.  199  drei  Jahre  alt,  mit  Hiratumor  aufgenonunen.  Acht 
Untersuchungen  zwischen  26 — 11  1907  und  13 — 4  1908,  ergeben  starke 
Papeln.  Dann  erfolgen  6  negative  Reaktionen  wahrend  der  Masem;  am 
letzten  Tagie  vor  dem  Tode  er&cheint  wieder  eine  schwache  Reaktion  von 
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D.  Joh^icn.  Xr.  1S6.  AafsniomiEcn  cJt  Skrofolose.  ReaJktionai 
31—12  nDd  12—2  a&lir  intnar.  HAuanliektMi  mit  liaBefii.  Von  2. 
bi*  3D.  Min  UeE^rtie  Impfmif :  die  ReakooB  ggh»i<itt  a«k  \m  nm  XaD- 
|m£ikte  &h.  «^.eisi  daxm  wieder  ao  and  veriauft  ia  wgffaaeiDdcr  IntenaitaS 
bi*  27jm  T^xie  ftm  21  —3.  SektioosCiefaiMi:  Aknse  Eatcmis  des  Dickdanns. 
diflfo^^  eitri]^  Pentofutis  and  Brooffaitis.  .  .  Eini^  ubcr  hiiifiaorp- 
groe^.  zzun  TeC  verk^ste  Tubeiiod  in  den  rediten  tracheohwwif tif  ilrn 
Lynipbdrjaen  and  fast  ToQ«tand!«e  Verkasang  ciner  kkauaLamgiajBLu 
brondy>palnyxiaien  Lymphdriee  am  linkpn  Lon^enhflus.  2  KjfckTUMtei- 
kopfzroase.  enuie.  irerkaste  Tnberkel  im  leciilen  Oberlappen. 

Von  den  abrigen  Fallen  erwihne  Kh  nur  <fie  Sektuosfaefande,  nomai 
me  ^  Grjndla^  der  poatiren  Kmanreaktioo  bildeiai. 

V.  Kari.  6  Jafare  alt.  Xr.  124.  EjicephaGtis,  IS— 9.  Katanmktkm 
9mm. 27 — dquaotitadre  Reaktion:  bei onTerdmmtcm and 25^ Toberkofin 
enutefaen  ^aaen  im  Xittelponkte  bis  ra  20  mm.  dardrnxasender  Paprin. 
am  2 — 10  entstehen  noch  ausgedehntere  Reaktionen  (bb  28  mm.).  Bei 
der  Oijduktioa  am  8 — 10.  findet  ach  nur  ein  erfasengroaser.  itskieideter 
aubpleuraler  Knr/ten  an  der  Spitze  des  linken  Unterb^ypens  and  verkaste 
Lymphdruaen  an  der  Bifurkatioa. 

'  S.  Joseph.  Xr.  100. 6  Jahre  alt.  Ho-ztod  naefa  Diphtfaerie.  Hvperplasie 
*ks  lymphatLschen  Apparates  in  Mund-  und  Barhpfihohle  and  der  meaen- 
terialen  L^-mpbdruaen.  Ein  hanfkcHngrosBer  Terkieidefer  Herd  in  eioer 
tracber>l>rr>nchialen  L\'mphdru9e  und  akute  miUaie  Tuberkel  in  derselben 
und  einijBen  benachbarten  Lymphdrudai.  Adhaave  Pleuritis  des  recbten 
Untfrrfappen*. 

S'rb.  .41<A«,  Xr.  173.  2  Jahre  ah.  Empyem  nach  Sefaariarfa.  Onooiselie 
Tu^jerkuloae  zahlretcher  Lymphdrusen.  ein  narbig  gesdirumpfter  Plaque 
im  Dunn^iann,  veretnzelte  stecknadelkc^fgroeBe  Tuberkel  in  Hila  imd 
Lungen. 

Seh.  Emilie.  Vitium  Cordis.  ^lassige  Hyperplaae  der  Gaumen>  und 
Rachentoa^len,  Verka^ung  zahlreicber  LymphdniBen. 

B.  Berta.  Xr.  13K  6  Jaluie.  Bei  der  ersten  Impfung  am  6—9.  sehwadie 
Reaktion,  die  sich  bei  den  weiteren  Impfungm  bis  ra  18  mm.  Terstirkt. 
Tod  an  eitriger  Peritonitis,  daneben  zaUieiche  tubeikulose  Verindeninge&. 
Kaveme,  Pericarditis,  Tuberkulose  vieler  Lymphdrusen. 

MlLL\BTrBEHKUL06E  UXD   MeXINGITTS  TuBEBCUUJ&A. 

Von  den  30  .VliliartAiberkuloeen  sind  14  bei  der  ersten  Serie  besprochen 
worden.    Dieemal  babe  ich  mein  Hauptaugomierk  daiauf  gefenkt,  dordi 
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tiglicbe  Impfimg  wahrend  des  gaazen  Yerlaufes  der  Miliartuberkulosa  ein 
genaues  Bild  iiber  die  Abnahme  der  Reaktionsfahigkeit  zu  erhalten*  AJler- 
din^  wird  durch  die  Impfung  das  Bild  wieder  einigprmassen  in  dor  Richtung 
b^influsst,  dass  die  schon  schwindende  Reaktionafahigkcit  meder  angeregt 
wird.  Besondem  1st  dies  bei  jimgei-en  lundem  beobaciitet  wordeiij  wie  ich 
Qoch  spater  aiisfiiliren  werde.  Charakteristisch  fiir  die  Realction  ini  End- 
fltaflium  ist  das  wechselnde  Verhdten  in  der  Farbe  und  Tastbarkeit  der 
Papeln.  Aehnlich  wie  die  fliegende  Rote  im  Ciesichte  imd  die  Trousseau^scben 
Flec'ken  sind  die  Papehi  DianchmaJ  durdi  einige  Stunden  sichtbar^  um  dann 
wieder  fiif  liing^Te  Zeit»  manchmal  fur  Tagp  xii  verschwinden,  and  gelegent- 
lieh  meder  aufzuflaekem,  MaiiL-hmal  aieht  man  um  die  Inipfatcllen  flacbe 
anamische  HOfe*  manchmal  farbloee  &habenheiten^  wek-he  nur  dem  tas ten- 
den  Finger  bemerkbar  werden,  Im  Gegenaatze  dazu  kommen  wieder  gan» 
ecbarfrandige  Hyperamieen  vor.  Ein  charakteristisches  Beispiel  fiir  das 
Verhalten  l^ei  tagiichen  Impfinigen  bietet  der  folgende  Falk 

Z*  Anna,  1 J  Jahre,  9  Monate,  Nr,  160,  Krankbeitsbegiim  vor  3  Woehen. 
Aufnahme  am  14—2.  Tagliche  Impfung  bis  25—2.  TckI  am  26—2.  In 
den  ersten  6  Tagpn  @ehen  wir  tjtarke  Papein  von  9—12  mm.  Durchmessser, 
welche  in  uitensiv  violette  Pigmenlierung  iibergehen.  Vom  20  -  22 — 2. 
ent^tehen  undeutlirh  tastbare  Fapein  von  ssartrotlicher  Farbe.  Am  24 — 2, 
zwei  Tage  vor  dem  Tode,  verstarken  sieh  die  Papein  wieder  an  Aiisdehnung 
und  Tastbarkeit,  Erst  am  Todestag^  verlieren  die  Reaktionen  ihra  Tast- 
barkeit  voUig-    Sie  mid  von  blasa*violett«r  Farbe. 

In  dem  folgendem  Fall  ist  die  Kachexie  viel  seharfer  ausgesprocben. 

G.  Leopoldine,  Nr.  UJ9.  Ein  Jahr  alt.  Erste  Untersucbung  am  13 — 3., 
dann  tagliche  Impfimgpn  vom  16^3.  bis  zum  Tode  am  25^3.  Schan  die 
erste  Reaktion  15  Tage  vor  dem  Tode  i^^cachektisch.  10^8  Tage  vor  dem 
Tode  ist  die  Reaktion  undeutfich  tastbar  und  farblos.  5  Tagp  tiute  mor- 
tem, wird  aber  nicht  nur  die  ]etzte»  scmdcm  auch  zwei  fruhere  wieiier 
tastbar;  vom  nadisten  Tagp  an  erlischt  die  R(*aktion  vollig;  nm<len  Krat;&- 
effekt  sind  nur  anamische  Hofe  zu  sehen,  wahrend  the  alteren  Reaktionen 
als  scharf  l:>egrenzte  livide  Flecke  deutlich  aichtbar  bleiben. 

In  anderen  Fallen  ist  die  Abnormitat  nicht  durch  die  Tastbarkeit,  sondern 
durch  die  cigentiimlichen  Farbenuntjerschietie  gokennzeichnet. 

B.  Robert,  Nr.  178.  Zwei  Jahre  und  drei  ^^lonate,  Aufnahme  2  Wochen 
nach  Krankbeitsheginn  in  kraftigem  Zu.stande.  Vom  16—3.  bis  txim 
Todestiige  am  23—3,  tagliche  UnterHUchung.  Gute  Papelbildnng^  aber 
die  Farte  variirt  zwischen  hochrot,  livid  und  farblos. 

AusnahniBweise  bessert  sich  sogar  die  Reaktionsfabigkeit  im  Verlauf 
der  Meningitis^  obne  dass  darau3  irgend  ein  prognostiscber  Bchluss  gpzo^en 
werden  konnte* 

D.  Otto,  2  Jahre  alt,  kriiftig.  Impfungen  am  11  und  12—2  (12  und  11 
Tage  A.M.)  ^ben  nur  unrieutliche  Flecke.     10  Tage  a.m.  Injektion  von  1 
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mgr.  (durch  Hamburger)  positive  Stichreaktion.  6 — 1  Tage  A.if.  weitere 
Impfungen.  Die  Impfung  6  a.m.  bewirkt  einen  hellroten  Fleck  von  25  mm. 
Durchmesser,  der  am  n&chsten  Tage  schon  wieder  verschwunden  ist,  aber 
dann  wieder  aufflackert.    Die  weiteren  Impfungen  ergeben  bald  nichts, 

bald  nur  undeutliche  Flecke. 

Hier  mag  die  Tuberkulinreaktion  zur  Verstarkung  beigetragen  haben, 
wie  in  dem  friiher  erwahnten  Falle;  das  tritt  aber  nicht  immer  ein. 

F.  Karl,  Nr.  151,  7  Jahre  alt.  Meningitis  mit  iiber  zweimonatlichem 
Verlaufe.  10  Tage  a.m.  Impfung,  ganz  undeutlicher  Fleck.  In  den  nUchsten 
Tagpn  mehrmals  Injektion  von  Tuberkulin,  bis  zu  2  mgr.,  trotzdem  weder 
Auftreten  einer  Stichreaktion  noeh  aueh  Auftreten  kutaner  Reaktionen. 

Dass  die  Abnahme  der  Reaktionsfahigkeit  bei  Miliartuberkulose  keines- 
wegs  alle  Falle  betriflft,  habe  ich  schon  bei  der  ersten  Serie  erwahnt,  mid  der 
folgende  Fall  bietet  ein  gutes  Beispiel  daf iir.  Hier  wurde  die  einzige  Impfung 
2  Tage  ante  mortem  ausgefiihrt,  von  einem  sekundaren  Yerstarken  der 
Reaktion  kann  also  nicht  die  Rede  sein. 

St.  Johann,  Nr.  122,  1 1  Monate  alt,  am  1 — 10.  quantitative  Impfung  mit 
Tuberkulin  1  zu  1,  16,  64  Kontrolle.  Nach  24  Stunden  bei  1  starke  Papel 
(15.8  mm.),  bei  4  undeutliche  Papel  (20:9).  bei  16,  4  und  64  Kontrolle  negativ. 

NiCHTMILIARE  TUBERKULOSE   ALS  TODESURSACHE. 

Der  Verlauf  der  Reaktionsfahigkeit  zeigt  keine  prinzipielle  Verschieden- 
heit  von  der  miliaren  Tuberkulose  mit  Ausnahme  dessen,  dass  hier  die 
kachektische  Form  eher  zu  beginnen  scheint.  Ein  gut  beobachtetes  Beispiel 
in  dieser  Richtung  ist  folgender  Fall: 

P.  Margarethe,  Nr.  109.  Geboren  am  17 — 1 — '07,  am  11 — 5  wegen  eines 
lupusartigen  Geschwiires  der  rechten  Wange  zum  ersten  Male  untersucht. 
Positive  Reaktion,  ebenso  am  12.,  14.,  17.  Juli,  und  am  6.  Juli.  Letztere 
Probe  ergiebt  nach  24  Stunden  16,  nach  48  Stunden  10,  ist  aber  nach  3 
Tagen  fast  verschwimden.  Am  15--7,  quantitative  Impfung  1 — 10 — 100 — 
1000.  Nur  beim  unverdiinnten  Tuberkulin  voriibergehender  flacher  Fleck 
von  12  mm.  Am  27 — 7.  Exitus.  AUgemeine  Tuberkulose,  welche 
moglicher  Weise  von  dem  Ulkus  der  rechten  Wangp  als  Primaraffekt  aus- 
gpgangen  war. 

Hier  war  also  schon  12  Tage  vor  dem  Tode  die  Reaktionsfahigkeit  erloschen, 
wahrencl  in  dem  folgendem  Falle,  der  nach  Alt^r  und  Todesart  ganz  ahnlich 
war,  noch  4  Tage  vor  dem  Tode  eine  abnorm  starke  Reaktion  vorhanden  war. 

L.  Alfred,  Nr.  101.  7  Monate.  Bronchialdriisentuberkulose.  Erste  FVii- 
fung  im  5.  Lebensmonate,  Reaktion  positiv,  2te  Priifung  am  5 — 7  mit 
unverdiinntem  oder  25%  Tuberkulin ;  nach  24  Stunden  starke  Papeln  von 
30  und  27  mm.  Durchmesser,  welche  ihre  Tastbarkeit  bis  zum  Tode  behalten 
und  nur  von  der  anfanglich  hochroten  Farbe  zu  einer  cyanotisch  schmut- 
zigen  Verfiirbung  iibergehen. 

Auch  bei  kachektischen  Kindem  mit  Lungentuberkulose  kann  sich  die 
Reaktion  lange  Zeit  erhalten,  so  dass  man  zu  falschen  Schlussen  gedrangt 
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wiirde,  wenn  man  sua  der  positives  Reaktioa  eine  gute  P^og^o^e  9tellea 
wiirdfi, 

S.  Marie,  3  Jahre,  Nr.  161.  Kachektisches  Kind,  seit  2  Jahren  kranklich, 
seit  4  Monaten  Sputum,  Kavernensyniptome.  In  dem  letzten  Monate 
vor  dem  Tode  16  Untersuchungen,  bis  2u  21  a-m.  sind  die  Reaktlonen  immer 
deutlich  tastbar,  8^17  mm.  gross  und  verlieren  nur  rasuh  ihre  Farbe. 
20-17  A.M,  sind  die  Papeln  undeutlich  und  von  schmutzig-roter  Farbung. 
Dann  finden  wir  wieder  13-7  a.m.  mhr  starke  Papeln  von  7-12  mm. 
Durchn>e8ser.  Erst  jetzt  schwacht  sich  die  Reaktion  ab,  alier  noch  am 
Todestage  selbst  ist  die  Probe  dea  Vortages  zu  einem  deutlich  siehtbaren 
Fleek  von  10  mm.  gpworden  .  .  .  Bei  der  Sektion  findet  sich  sehwergte 
all^meine  Tul>erkulose  imd  spezieil  eine  kindsfaustgrosse  Kaveme  im 
linkeu  Oberlappen. 

Zur  Darstelltmg  der  Abachwacbung  der  Rcaktionsfahigkeit  vor  dem 
Tode  babe  ich  alle  an  Tul^erkulose  verstorbenen  Kinder  auf  einer  Tabelle 
vereinigt.  Die  eingezeichneten  Reaktionsgi^ssen  besiiehen  sicb  auf  die 
je  24  Stunden  vorher  ausgefiihrten  Impfungen. 

Absolut  keine  Abschwachung  zeigten  die  FiUle  2^  47,  52,  57,  67,  60,  66, 
alles  Kinder  zwisehen  6  Monaten  und  2§  Jahren;  deutliehe  Abachwachung 
im  Verlaufe  der  Untersuchung  wieaen  auf  1,4,  6,  9,  16,  21,  27,  30,  47,  50. 
Das  jiingste  der  Kinder  war  4  Jahr  alt,  alle  iibrigen  standen  zwischen  3  und 
1 1  Jahren.    Dos  Durchschnittsalter  der  zweiten  Gruppe  betrug  6,3  Jahre. 

Drei  Kinder  zeigten  sogar  eine  ZunaJime  der  Reaktions-Fahigkeit  im 
Verlaufe  der  Untersuchung  (8,  13,  15);  sie  standen  im  Alter  von  3,  6,  3 
Monaten;  wenn  wir  diese  Kinder  mit  der  ersten  Gruppe  vereinigen,  ergiebt 
sich  ftir  Jene  Falle,  welche  keine  Tendenz  ziu*  Abnahme  zeigen,  ein  Durch- 
schnittsalter  von  ILl  Monaten. 

Diese  Differenz  muss  darauf  fuhren,  daas  das  I^ebensalter  auf  die  Reak- 
tionafahigkeit  einen  grosaen  Einflusa  nimmt. 

Zu  demselben  Resultat  kommen  ^ir,  wenn  wir  die  Sauglinge  (bis  2U 
einem  Jahre)  und  die  alteren  Kinder  (zwischen  7  und  14  Jahren)  einander 
gegeniiber  halten. 

Von  16  Kindern  des  ersten  Lebensjahrea  (darunter  6  Miliartuberkuloaen) 
zeigte  nur  einea  eine  sichere  Abschwachung;  drei  reagierten  primiir  negativ, 
zwei  schwaeh  positiv;  von  diesen  5  wnirden  3  weiter  geimpft  und  fingen 
wieder  zu  reagieren  an.  Die  iibrigen  zeigten  kraftige  priraare  Reaktion. 
AufFallend  war  besonders,  dass  mehrere  (52,  57,  66)  noch  in  den  letzten 
Tagen  vor  dem  Tode  sehr  stark  rea^erten. 

Von  17  Kindem  zwischen  7  und  14  Jahren  (darunter  13  MiHartuberku- 
losen)  zeigten  12  kachektischen  oder  negativen  Erfolg,  nur  4  boten  deutlich 
tastbare  Re^tionen  hm  zu  4,  7,  9,  7  Tagen  ante  exitum. 

Wenn  wir  noch  daran  denken,  dass  nach  den  Angaben  zahlreicher 
Autoren  die   Erwachsenen  im  3.  Stadium  der   Lungentuberkulose  sehr 
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haufig^  ja  fast  regelmassig  negative  Reaktion  schon  lange  vor  dem  Tode 
geben,  bo  kommen  wir  zu  dem  Schluase,  daas  die  Reaktiongfahigkeit  auf 
Tuberkulin  urn  so  langer  giegen  den  Exiiiia  hinaus  erhaltea  bleibt,  je  junger 
die  Indi\iduen  siutL 

Der  Wert  der  kutanen  Probe  erhoht  sich  dadurch  wieder  fiir  das  erste 
Kiixdesalter.    Sie  hat  Her  soniit  aus  drei  Grimden  besonderen  Wert: 

Erstens,  weil  die  Tuberkulose  hier — gegeniiber  den  alteren  Altersstadien — 
nicht  haufig  vorkommt. 

Zweitens,  weil  ilie  Tuberkuloee  hicr  selten  zu  inaktiven  Foraaen  eipge- 
engt  wird,  sondern  progredieiit  verlauft. 

Drittem,  weil  die  Reaktionsfaliigkeit  bis  xu  den  letzten  Tagpn  vor  dem 
Tode  andauert,  also  die  TuberknHnreaktion  auch  bei  Meningitis  und  Miliai^ 
tuberkulose  verwertbar  ist. 

Wenn  mr  die  Resultate  der  ersten  100  Sektionen  mit  den  Resultaten  des 
2weiten  Hunderts  vergleichen.Boaehen  wir,dass  die  Genatiigkeit  der  Diagnose 
durch  die  zunehmende  Uebung  im  Erkennen  der  Impfeffekte  sich  wesetitlich 
verbesBert  hat.  Wiihrend  in  der  ersten  Serie  von  47  Tuberkuloeen  17 
probatorisch  negativ  gcwesen  waren,  also  32%,  wurden  in  der  zweiten 
Serie  nur  sechs,  d.  i,  12^  ohne  Reaktion  befunden*  Durch  g^naue  Kenntnia 
des  Momentes,  in  welchem  die  Reaktionafalugkeit  verringert  wird  (Masern, 
letzte  Stadien  der  Tuberkulose  bei  alteren  lundem),  werden  sich  Fehl- 
schliisse  aus  dem  aegativen  Ergebuisse  fast  vollstindig  vermeiden  lassen* 

ZUBAHMENSTELLUNG   ALLBH   FaLLE   HACH   DEM   LeBENBALTER, 
(Bielie  Tabelie.) 

Hier  tritt  nun  wieder  die  enorme  ZuBahme  der  Tuberkulosehaiifigkeit, 

wie  sie  Midler,  Franz  Hamburger,  Sluka  u*  a.  durch  die  Zusammenstellung 
der  Sektionsbefunde  bewiesen  haben,  deutlich  zu  Tage.  Wahrend  unter 
21  Kindern  des  ersten  Vierteljahres  nur  ein  eioziges  tuberkulos  befunden 
wurde,  haben  wir  in  der  letzten  Altersgruppe  (10-14  Jahre)  nur  ein  einzige^, 
das  keine  Tuberkulose  aufwies,  Und  auch  dieses  w^ar  vermuthch  schon  mit 
Tuberkulose  in  Beriihrung  gekommen,  denn  es  w^ar  jener  Fall,  der  sekundare 
Kutanrcaktion  bei  fraglichem  Obduktionsbefiinde  (pericardiale  Adha^ 
edonen)  ergab. 

AuffaUend  und  wohl  zufallig  ist  die  hohe  Zahl  der  Tuberkulose  im  zweit^en 
Vierteljahre  (5  unter  19  Fallen).  Dieser  Befund  geht  iiber  die  bei  grogseren 
Untersuchungsrcihen  gefundenen  Durehschnittszahlen  liinaus. 

Alle  Zahlen  sind  viel  hoher,  als  die  bei  statistischer  Priifung  der  lebenden 
Kinder  ermittelkn;  das  kommt  daher,  dass  die  Tuberkulose  in  67,  also 
einem  Drittel  der  Falle  selbst  die  Todesursache  darstellte. 
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Diese  kolossale  Haufigkeit  der  Tu- 
berfculose  erklart  gich  damit,  dass  die 
Kinder  aua  Wien,eiiier  mit  Tuberkuloae 
gmxz  bestinders  durchseuchten  Stadt  und 
auB  arcnen  Arbeiterbezirken  stammen. 


Schluss-Satze. 

1.  Positi\'er  Aiisfal!  der  ktitanen 
Reaktion  beweiBt  rait  Sicherbeit  das 
V'orhanden^n  tuberkuloaer  Verander- 
ung?n  (66  mchere,  2  unsichere,  kerne 
negativen  Obduktionstefunde), 

2.  Negativer  AuaffJI  bewekt  im  all- 
gemeinen  das  Freisein  von  Tuberku- 
lose  (109  negative  Sektionsbefunde), 

Ee  kommt  aber  auch  vor^  dasa 
Tuberkulose  negativ  reagieren  und  Kwar 
gescbieht  dies: 

(a)  Gesetzmasstg  wahrend  der  Ust- 
semerkrankung. 

(b)  Sehr  haufig  ira  letzten  Stadium 
iotlicher  Tul^erkuloae.  Die  Reaktions- 
fahigkdt  versagt  hauptsaehlicb  bei 
alteren  Kindem,  seltener  bei  Kindem 
des  ersten  Lel>ensjahres. 

(c)  Ohne  bekannte  ITrsache.  Die 
letstere  Fonn  tst  meistena  auf  eina 
geringe  EmpfindUchkeit  gegen  Tuber- 
kulin  begriindet,  welche  sich  durch 
Wiederholung  der  kuianen  Probe 
(sekundare  Reaktion)  oder  diirch  Injek* 
tion  von  Tuberkijlin  (Stichreaktion)  ssu 
poaitiver    Reaktionsfahigkeit    ateigern 


Sie  belrifft.  wie  sieh  aiis  deo  Unter- 
suchungen  an  lebenden  Kindem  scblies- 
sen  Hess,  vomehmJich  altere  Kinder 
mit  kleinen,  inaktiven,  tuberkiddsen 
Herden^  kommt  jedoch  ausnalirasweise 
such  bei  jungeren  Kindem  und  solchen 
mit  florider  Tuberkulose  vor. 
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Ezperimentos  con  la  Reacci6n  Cutanea  de  la  Tuberculina  en  Docientos 
Nifios  Estudiados  en  la  Mesa  de  Autopsias.— (von  Pirqubt.) 

Primero  se  describe  la  ejecuci6n  de  los  diversos  m^todos  modemos  y 
las  ventajas  de  la  reacci6n  cut&nea  comparada  con  la  ofUlmo-  y  dermo- 
reacci6n.  De  cerca  de  1,600  nifios  que  sirvieron  para  el  experimento  cutdneo 
en  dos  hospitales  de  Nines  en  Viena,  200  murieron  y  fueron  disecados  cuida- 
dosamente.  De  &tos,  68  casos  dieron  reacci6n  positiva;  66  mostraron 
tub^rculos  macrosc6picos  en  la  autopsia;  el  resultado  de  la  disecci6n  fue 
incierto  en  dos  casos  tlnicamente;  en  uno  de  ellos  se  encontraron  adhesiones 
del  pericardio  4  la  pleura.  Por  lo  tanto  se  puede  concluir  que  la  infec€i6n 
tuberculosa  existe  cuando  la  reacci6n  cut&nea  es  positiva. 

La  reacci6n  fu4  negativa  en  los  siguentes: 

(1)  En  los  casos  restantes  (109)  de  autopsia  negativa. 

(2)  En  varios  casos  de  tuberculosis  fatal,  particularmente  en  los  nifios 
mayores  en  los  cuales  la  prueba  se  hizo  pocos  dfas  antes  de  la  muerte. 

(3)  En  casos  de  tuberculosis  complicados  de  sarampi6n. 

(4)  En  algunos  casos  en  que  ninguna  de  la  razones  anteriores  pudieron 
aducirse. 

Como  se  dijo,  de  acuerdo  con  otros  experimentos,  ocurri6  especialmente 
en  casos  en  que  la  tuberculosis  era  leve  y  parecfa  inactiva.  A  menudo  se 
produjo  una  reacci6n  positiva  secundaria  en  aquellos  en  que  se  hizo  una 
segunda  prueba  cut&nea  6  segunda  inyecci6n  de  tuberculina. 


Experiences  faites  sur  200  enfants  avec  la  reaction  tuberculine  cutan6e. — 

(VON  PiRQUET.) 

D'abord,  description  des  difif^rentes  m^thodes  nouvelles  et  des  avantages 
de  la  reaction  cutan6e  sur  les  reactions  ophtalmiques  et  hypodermiques. 
Sur  environ  1,600  enfants  des  hdpitaux  de  Vienne,  qui  subirent  le  reaction 
cutan^,  200  moururent  et  furent  soigneusement  diss^qu^s. 

Sur  ceux-ci,  68  cas  montraient  des  signes  d'une  reaction  positive,  66 
avaient  des  tubercules  macroscopiques;  le  r^sultat  de  la  dissection  n'^tait 
incertain  que  dans  deux  cas,  dans  Tun  desquels  on  trouva  une  adhdsion 
pleur^tique  du  Pericarde.  On  conclut  qu'un  cas  oil  la  reaction  cutan^ 
etait  positive,  peut  ^tre  consid^r6  comme  tuberculeux. 

On  trouve  une  reaction  negative  dans  les  cas  suivants: 

(1)  Dans  tous  les  autres  cas  n^gatifs. 

(2)  Dans  quelques  cas  de  tuberculose  fatale,  particuli^rement  chez 
des  enfants  plu  &g6s,  chez  lesquels  la  m^thode  avait  6t6  appliqu6e  seulement 
quelques  jours  avant  la  mort. 

(3)  Dans  les  cas  tuberculeux  compliqu6es  de  rougpole  pendant  Temploi 
de  la  tuberculine. 
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(4)  Dans  des  cas  oH  aucune  des  causes  susnomm^es  ne  poavaietit  ^tre 
donors.  (Sp^cialement  dam  les  casi  eomnie  on  fut  aussi  le  voir  par  d'autres 
exp<5rieneeg,  oft  la  tuberculose  ^tait  l^g^re  et  paralssait  inactive;  souvent, 
par  line  fseconde  reaction  cutanfe  ou  par  I' infection  de  la  tuberculine,  une 
reaction  secondaire  positive  fut  eonstat^.) 


Experience  with  the  Cutaneous  Tuherculm  Reaction-— (von  Pirquet,) 

First  the  technic  of  the  different  new  methods  is  described  and  the 
advantages  of  the  cutaneous  reaction  in  comparison  with  ophthalmo-  and 
dermo- reaction  stated.  Of  about  16CH)  children,  who  underwent  the  cutane- 
ous proof  in  two  children's  hospitals  of  Viennat  2CX}  died  and  were  carefully 
diseected. 

Sixty-eight  caaes  of  them  were  found  to  be  positive  in  the  reaction. 

Sixty-ax  of  them  showed  iK>stmortem  macroscopieal  tubercles;  in  only 
two  cases  was  the  result  of  the  dissection  uncertain,  in  one  of  which  was 
found  a  pleuritic  adhesion  of  the  pericardium.  Therefore,  one  came  to 
the  conclusion  that,  from  a  positive  cutaneous  reaction,  a  tuberculosis  infec- 
tion can  be  inferred, 

A  negative  reaction  was  found  in  the  following:  (1)  In  all  (109)  remain- 
ing cases  of  negative  postmortem ;  (2)  in  several  cases  of  fatal  tuberculosis, 
particularly  in  older  children,  when  the  proof  wag  made  only  some  days 
before  death;  (3)  in  cases  of  tuljerculosis  when  the  proof  was  made  during 
an  attack  of  measles;  (4)  in  some  cases  in  which  none  of  the  above  causes 
could  be  given.  (It  especially  occurred  in  cases  where  the  tuberculosis  was 
slight  and  seemed  inactive;  often  after  a  second  cutaneous  test  or  by  in- 
jection of  tuberculin  a  secondary  positive  reaction  was  obtained.) 


DISCUSSION. 

Dh.  Woodcock  (Leeds^  England)  remarked  that  he  bad  tried  Calmette^s 

conjunctival  test  in  possibly  more  than  400  cases. 

In  several  cases,  esjsecially  in  children,  the  test  failed,  owing  to  the 
spasm  of  the  liibj  nerv^ousnens  on  the  part  of  the  patient  causing  this,  the 
result  Ijeing  the  tuberculin  was  ejected  as  soon  as  it  was  introduced.  Apart 
from  this  cliildren  over  seven  years  of  age  reacted  well  to  **Calmette/'  and 
acciilents  were  few. 

In  several  adults  he  met  with  regrettable  incidents.  Headache  and  slight 
fever,  and  undoubted  local  and  general  tliseomfort  were  not  uncommon* 
PoBsibly  these  conditions  might  be  l^^^ened  by  special  local  attention.     One 
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patient  gave  a  briUiant  reaction  and  threatmed  l^al  proceedings.  This 
patient  had  trouble  with  his  eye  for  three  months. 

In  the  case  of  the  von  Pirquet  reaction,  Dr.  Woodcock  would  like  to 
hear  more  concerning  the  percentage  strength  of  the  reagent.  At  Jolms 
Hopkins  Hospital,  he  found  that  Dr.  Wohnan  was  not  using  full  strength 
tuberculin,  considering  that  it  was  likely  to  react  in  cases  not  clinically 
tuberculous. 

He  would  ask  Dr.  C.  von  Pirquet  if  he  had  ever  applied  tuberculin  to  a 
blistered  surface.  In  Leeds  he  (Dr.  Woodcock)  had  been  doing- this  dining 
the  last  few  months. 

Two  small  blisters,  one  as  a  control,  were  made  between  the  sc^^nilse. 
The  blistered  surfaces  were  treated  with  water  dressing  for  twenty-four  hours, 
then  to  one  blister  surface,  one  or  two  drops  of  tuberculin  (either  O.  T.  or 
T.  R.)  were  applied.  In  another  twenty-four  hours'  time  the  reactA(Hi 
showed  itself,  often  with  brilliant  effect. 

He  advised  that  the  von  Pirquet  reacUcm,  or  if  the  patient  objected  to 
what  he  associated  with  ''vaccination/'  a  blister  reaction  be  tried  always 
in  preference  to  a  Calmette. 

Dr.  von  Pirquet  at  onoe  replied  that  he  had  not  used  this  blister  niethod. 


SpTANE  UND  KONJUNKTIVAL^TUBERKULINREAa 

TION. 


Von  Dr.  A.  Wolff- Eisner, 

Berlid. 


Die  QeueQ  Tuberkulinreactionen  habcn  in  theoretischer  und  praktischer 

Beziehaog  eincn  weiten  Aushlick  eroffnet  und  die  Diskussion  iiber  manehe 
Fr^e,  die  zum  Stilbtand  gekommen  war,  von  tieuem  wieder  angeregt* 
Ich  betrachte  es  heute  nicbt  ak  meiue  Auf  gabe,  alle  die  so  wichtigen  theoreti- 
schen  FraLgtm  ausfiiKrtich  zu  bcriihrexif  wa.*^  auch  wegeti  der  notweudigen 
zeitUchen  Beschrankung  nicht  aiLgfiihrbar  ware;  ich  werde  rair  nur  gelegent- 
lich  gestattcii,  auf  die  Stellen  zu  verweiaen,  an  ileneo  der  Intereas^^nt  die 
gewiinfichtc  Aufklfinxng  findet.  Ich  glaiibe^  es  entspricht  mehr  den  Auf- 
gaben  einer  Sitzung,  die  ao  verschiedene  Abteilungen  vereint^  einige  prak- 
tisehe  Fragen  herauszugreifen  und  zu  versuchen,  sie  eioer  gewissen  KlaruBg 
zuznfnhren. 

Eine  ganze  Reihe  neuer  ReactioDen  fiir  den  kliuisehen  Gebrauch  aintl 
UBE  in  den  Schoas  gef alien;  eine  unuliersehbare  Literatur  hat  sich  an  die 
grundlegendeo  Verdffentlichungen  angeschlortsen.  In  der  Melu^ald  war  tlie 
diesljezijgliche  Literatur  leider  mehr  extensiv  ids  intensiv,  und  ^eigte  cine 
Nichtaehtung  dessen,  was  irgend  ein  anderer  auf  dem  Gebiete  pnblixiert 
hatte.  Sie  erhissen  mir  wold  die  wenig  erquieklichc  Aufgabe,  hierfiir 
Beispiele  anzufiihren.  So  ki  es  aber  gekommen,  dasa  die  neuen  Heactionen 
mch  bisher  aLs  etn  Dauergeschenk  enviesen  haben,  das  mehr  Verwirrung 
alfi  Aufklarung  gebracht  hat  und  vorlaufig  ein  KampfTekl  dai^WUt,  dem  der 
praktiscbe  Arzt  mit  Recht  aus  dera  Wege  geht. 

Die  Zeit  des  Stunnes  und  Dranges  wird  voriibergehen;  sie  war  eine  not- 
wendig^  Folge  der  kritiklosen  Anpreiaungen  der  Methode;  die  Wamungen 
des  Referenten  verhallten  ungehort*  Wir  haben  jetzt  also  die  alte  Koch^sche 
Subkutanreaction,  die  fast  ebenso  alte,  aber  erat  jetzt  aus  langer  Rube 
emporgehobene  Stichreaction,  die  Kotanreaction  und  die  Konjuiiktival- 
reaction  nebst  einer  Reihe  weiterer  *' neuer"  Reuctionsfurmen,  auf  die  ich 
heute  nicJit  weiter  dngehen  werde. 

Die  Subkutanreaction  ist  eine  epezifische  Methf>de,  ein  iiberaus  feines 
Reagens  auf  Tuberkuloso.  Darum  sind  diejenigpn  irn  Rechte,  die  aus  ihrem 
pofiitiYen  Ausfall  den  Schluss  auf  vorhandene  Tuberkuioee  zieheu,  nicht  aber 
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diejenigen,  welche  aUB  ihrem  positiven  Ausfall  auf  aktive  oder  kUnische 
Tuberkulose  scbliessen,  Davor  soUten  die  positiven  Ergpbnisse  der  Bub- 
kutanprobc  in  50  bis  80%  bei  kliaisch  Gesiinden  schiitzen.  Ich  wiirde 
nicht  wagen,  vor  einem  Forum,  wie  das  hier  versammelte,  auf  eine  so  selbst- 
verstjindliche  Sachc  einzugehen,  wenn  wir  nicht  tatsachlich  gegen  diese 
grundlegende  Tatsache  noch  tagjich  in  Praxis  und  Literatur  Verstossen 
begegneten. 

Die  Kutan-  und  die  Stichreaction  stinimen  im  grossen  und  ganzen  mit 
den  Ergebnissen  der  Subkutamnethode  befrietligend  uberein  und  damit  iai 
ilire  RoUe  und  ihre  Betleutung  festgelegt:  sie  aind  sehr  bequeme  und  ge- 
falirlose  Methoden,  wc4che  die  Subkutanreaction  ersetzen  und  die  gleichen 
Schluii'ifolgerungen  gestatten  wie  diese;  den  Schlusa  auf  eine  vorhandene 
Tuberkulose,  die  abtT  inactiv  latent  scin  kann, 

Anders  verhalt  sich  die  Konjunktivalreaction,  die  sich  von  der  Stich-  und 
Kutanreaction  aJs  Schleimhautreaction  prinzipiell  unteracheidet.  Sie  iat 
positiv  \m  aktiver  Tuberkulose,  aoweit  dieselbe  nicht  weit  fortgescMtten 
iat  und  ist— -von  Ausnahraefallen  abgesehen — bei  klinisch  Gesunden  negativ. 
Schon  beut-e  hat  es  sich  herausgesteUt,  dass  ein  Teil  dieser  anscheinend 
Gesunden  mit  positiver  Konjunktivalreaction  doch  aktiv  tuberkulos  war; 
ob  e^  mit  den  librigen  5  bis  8%  ebenso  stehtj  wird  die  Zukunf t  erst  seigen 
komien.  Aber  heute  schon  konnen  wir  sagen:  im  Gegematz  zu  aUen  andem 
Tuberkulinreactionen  ist  die  Konjunktivalreaction  diejenige,  welchc  auf 
das  Vorhandeasein  einer  aktiven  Tuberkuloae  hinweist,  Zeigt  ein  ai^chei- 
nend  Gesunder  eine  positive  Konjunktivalreaction,  ist  er  als  dringend  suspect 
auf  das  Vorhandensein  akti%^er  Tuberkulose  z\i  l>etrachten. 

Dies  beweiscn  die  bislier  vorliogenden  Tatsachen,  wenn  man  die  Ergeb- 
nisse  von  400  angiestellten  Reactionen  auf  das  vorsichtig^te  bewertet.  Der 
diagnostische  Wert  liegt  in  der  positiven  lieaction;  es  ist  nirgendswo  von 
mir  ausgesprochen^  dass  etwa  bei  negativer  Kotijutiktivalreaction  das 
Vorhandensein  einer  aktiven  Tuberkulose  als  ausgeschlosseu  zu  betrachten 
sei;  doch  ist  eine  solehe  immerhin  unwahrscheinUch,  falls  aicht  eine  klinisch 
manifesto  Tul>erkulose  vorliegt. 

Aus  den  niitgetcilten  Griinden  ist  daher  die  Konjunktivalmethode  der 
Subktitanreaction  in  diagnastischer  Beziehnng  iiberlegen.  Wir  hatten  sie 
atifan^  nur  fiir  gleichwertig  gehalten,  sind  aber  durch  vergleichende  Unter- 
suffhungen  an  ca.  100  Fallen  zu  diesem  Ergpbnis  gekommen. 

Die  primsipielle  Differenz  der  Tuberkulin-IiOkalreactionen  vor  der 
Subkutaninethode  beruht  in  der  Erzeugung  einer  typiBchen  Tuberkulin- 
reaction  fern  vom  etwa  vorhandenen  Krankheitsherde,  also  in  der  Ver- 
matdimg  einer  Herdreaction.  Nicht  die  Temperatursteigerung  bringt  bei 
der  Subkutantuberkulininjection  die  Gefahr  mit  sich,  sondem  die  stets 
■unbare    Herdreaction.    In    der    Erkennung    dieses    prinzipiellea 
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Vnrzuges  siod  auch  gleieb  die  Kontraindicationen  enthalten,  die  ich  VO0 
Anfang  an  eingehalten  tind  nur  einmd  in  Folge  eines  Veraehens  vemach- 
liissigt  habe,  Noch  bevor  traurige  Erfahrungen  die  Richtigkeit  meiner 
theoretischen  Voraussetzung  enviesen,  hatte  ich  Mitte  Dc^ember^  19(>7,  in 
der  ophthalmologischen  Geselkchaft  zu  Berlin  die  (gleiehen)  Kontraintlika- 
tionen  mitgeteilt. 

Sie  beruhen  in  der  Vermeitlung  von  Herdreaktionen*  Die  Konjunktival- 
reaction  ist  also  vor  alleni  kontraindiziert  wenn  am  Auge  tuberkulose 
Affectionen  bestehen,  bestanden  haben  oder  vennutet  werden;  femer  in 
der  Venneidung  von  Wiederholun^reactionen  am  selben  Auge,  ilie  elienfalls 
Herdreactionen  sind  und  dazu  dtugnostii^ch  wertlos  sind,  woil  sie  nur  den 
gleiehen  diagnostischen  Schhiss  zulassen  wie  eine  Ktitanreaction,  namlich 
den  auf  eine  vorhandene  Tuberkulose,  die  latent  sein  kann.  Forner  in 
Verwendung  zu  koiusentriertcr  Praparate,  vor  allem  der  sogenannteti 
Testpraparate,  deren  Schadlichkeit  besonders  dami  in  Erseheinuiig  tritt, 
wetin,  wie  es  vorkommt,  es  ii}>eraehen  warden  ist,  d^iss  die  Konjuoktival- 
reactioQ  in  dem  hetreffenden  Fall  als  Herdreaction  eigpntlich  kontraindiziert 
gBweeeo  ware. 

Ich  empfehle  zur  Konjunktivalreaction  das  von  mir  auf  Wirksamkeifc 
und  Unschadlichkeit  gepriifte  ''Tuberkulin  zur  Ophthalmoreaction  Ruete- 
Enoch*'  in  1  bis  2%  Losung.  Mit  hoheren  Conzentratinnen  Lessen  sich  wohl 
bessere  Statistiken  erzielen,  d.  h.  es  lassen  sich  lx>i  aktiv  tuberkidosen  in 
noch  hoheren  Prozentzahlen  p<Hitive  lieactiouen  herv^omifen,  aber  ich  lege 
auf  eine  solche  Paradestatistik  keinen  Wert,  denn  die  auf  diese  Weise  er- 
zwungenen  Reactionen  betreffen  Falle,  bei  denen  die  klinische  und  die 
Sputumuntersuchung  sowieso  an  der  Diagnose  keinen  Zweifel  lasst;  bd 
den  initialen  Fiillen  giebt  die  nach  meinen  Grundsiitzen  angostellte  Reaction 
60  deutliche  Aufschliisse,  dass  kein  Grund  besteht,  von  der  absolut  gefahr- 
losen  Form  der  Reactioa*?anstellung  abzugehen,  Zudem  wiirde  man  sich 
des  prognostischen  Anhaltes  l^egeben,  den  der  negative  AiLsfall  der  Kon- 
junktivalreaction bei  manifest  Tuberkulosen  gprade  bei  Benutzung  einer  so 
abgestimniten  Losung,  wie  ich  sie  vorwende,  gow^ahrt* 

Wenn  ich  mieh  nun  den  einzelnen  Sectionen  zuw^nde,  welche  das  Inter- 
esse  an  der  Konjunktivalreaction  hier  zusaminengefiihrt  hat,  so  erkenne 
ich  unum^^oinden  an,  dass  die  Ophthalmolo^n  die  kompetenten  BeurteOer 
tier  Konjunktivalreaction  sind,  nur  rausaen  auch  sie  die  Kontraindicationen 
beachten  und  ihre  Erfahrungen  an  internem  Material  maeben.  Leider 
haben  die  Ophthalmologen  fast  durchweg  die  Kontraindicationen  in  keiner 
Weiae  beaehtet  und  sind  so  die  Ursaehe  gpworden,  dass  die  Konjunktival- 
reaction sich  erst  sehr  miihsam  durcb  Vonirteile  infolge  von  Publikationen 
von  Oplithalmologen  einen  Weg  bahnen  muss,*  Ee  ist  wohl  kein  Zufall, 
*  Wiener  klin.  Woch.,  190S,  No,  33, 
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ifr)^  nodi  6Ui£  i^iiVK  Bedeotuqg 

Audi  itet  cfe  piogpioitiighe  Bedentoig  der  KonjunitiY^lraagtion 

Mtkgmf  ^m  dkm  von  An&ag  an  leUiali  vcricmidete 
mMf  flbcr  m1i9  mi  Terrabi  gewiimt,    Damm  liegt  ran 
hfttniCT  in  ckr  literattir  richtig  2u  ^eUeo.    Ich  habe  der 
IndetltiiiMetm  intr  bd  mmfeai^ 

MM  iMf^Mli^  iPUgMUitiidic  BcdcnttiQg  nigcflpfridieB^  wher  w^  \ 
mm  dir  ptMmm  mm  gmatigg  Progm^B  m  eracMignogii  aei  iiiid 

ne^fitiT^  KoQjQnkitirfllz^ftctioii  faei 
DakfarasDi 
lalinte  IHiberlndoee  aefaiiene,  toe  icli  90  in  Wlrkiidilceit 
,  ab  was  R^ka^  mir  imputiert.  Die  and^n  vou  ToduimiHEi 
progpcetiaeben  Sehiu^olgeTimgent  beaeben  adi 
mf  den  Abbntf  ^m  Ktilaiiiwtion.  leh  machle  ausdrucklida  die 
i.  Zt.  fl03EOpsieii  prognoitisebem  SdslnaBfcil£ertm^eii,  denm  ich  mtt  Reelu 
¥00  Aafifig  m  eine  mindestens  eben^  grasse  Bedentang  wie  den  dii^noati- 
wAm  ffinsfam  habe,  in  alien  wea^tLiehen  Punkteo  aufrecht  erliahiaBt  ^ral 
M  Pifrfa  bn  twheroip  Verlatif  der  Be^ibaehtungen  durch^us  b^tatigl  hab^^ 
Eft  isl  daeit  Prt^r^setifltellung  elner  von  den  Grunden,  die  micli  TeraabseDt 
suMmmeti  mit  rler  Kr>njimktivaLreaetton  aueh  die  Kutanieactkui 


Ef  hat  die  Vto^otBrnUilung  aus  dem  Abiauf  der  Reaction  du]Tkii,tis 
oiiebtfl  m  Uy^ikmhrn,  wie  es  Enancbem  wohl  srheint.  Man  nebme  eine  kutane 
Dauerreaelkifi^  dm  fiath  meinen  AosfubrungeQ  Au^^heOimg  oder  giinstigeii 
Viriauf  leeoniieicbaet.  Die^  Dauerreaclion  ist  ein  Zetcben,  dass  an  der 
BeteiioMilelto  der  Kdrper  auf  dte  Knverlesbimg  von  TuberkelbaziUen^ften 
fUit  Bbdepwebfiibitdimg  reagiert.     Man  braucht  ntir  anzunehmen,  dass  im 

*  Brmiiera  Beit.,  Dd.  1%,  It  3. 
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Ivrankbeitsherd  der  Korper  auf  die  gleicben  Gifte  ebenao  reagiert  oder 
reagiert  hat,  und  der  aus  der  Dauerreartion  go5!ogene  Schhias  auf  Atisheilung 
oder  guiBtige  Prognose  hat  niehts  Mystlsches  mehr;  es  wird  dann  niemand 
mehr  wundern,  daas  die  empirische  Beobanhtung  der  Tatsache  zu  dem 
gleicben  prognostiscben  Schluas  gefuhrt  hat. 

Es  herrsoht  hier  eine  strenge  Logik  der  TatsacheD,  deren  Zusammenbang 
oft  im  ersten  Augenblick  nicbt  offenbar  wird,  Ich  babe  gemeiosain  mit 
Wolfaohn  eine  groiise  Anzahl  von  Opsoninuntersuchungen  ausgefiibrt  uad 
vdv  dnd  zu  dem  Sebluss  gekommen,  daas  die  miihsame  Teeboik  in  rUagooa^ 
tischer  Beziebungmeistens  nicht  mehr  leistet,  ab  die  genauekUniscbe  Beobach- 
timg  und  die  AnstelUmg  der  Lokal  re  action.  Etwas  anders  ist  es  in  thera^ 
peutiscber  Beziehung  mit  der  Kontrolle  einer  Tuberkulitdcur  durcb  Opsonin- 
bestimmung. 

Wir  gingen  von  der  Annahme  aus,  dass  bei  starken  Tuijerkulinreaetionen, 
besonders  ater  bei  den  Dauerrcacttonen  sich  ein  hoher  Opaoningehalt  Endan 
wiirde*  Es  war  diea  absolut  nicht  der  Fall  und  erst  allmahlicb  wurde  klar, 
atis  welehem  Gnind.  Ein  hoher  Opsoningehalt  kommt  dadureh  zu  Stande, 
dass  voni  Herd  nm  TuWrkelbazillengifte  resorbiert  werden.  Durcb  Binder 
^websbildung  ^^-ird  die^^e  Resorption  verhindert  und  das  Fehlen  hoher 
Opsoninwerte  genugend  erklart. 

Durch  die  Opsoninversucbe,  ebenBo  durch  unsere  Komplementbindungs- 
versuche  bei  Tnberkulose*  wird  festgestellt,  daas  bei  alien  Tuberkulfieen 
Tuber kelbazillengif te  zur  Resorption  g^langen,  die  in  ihrer  Wirkung  mit  dem 
Tuberkulin  iibereinstimmen*  Es  ist  die^  Featstcllung  von  der  allergrdsstjen 
prinzipiellen  Bedeutung^  weil  sie  die  ErkliLrung  abgiebt  fiir  die  Angaben 
vieJer  Forgcher,  die  bis  heute  aich  unaufgeklart  g^geniiberstanden-  Es  ist 
bekannt,  dsm  heute  noch  Anhanger  und  Gegner  der  Tul>erkulinanwenduEg 
der  diagEkOStiBchen  wie  der  therapeulischen  vorhanden  sind,  daas  die  einen 
fortwahrend  iiijer  Schadigungpn  berichten,  welche  den  andern  nie  zur 
lieobachtung  gekominen  sind. 

Die  obige  Feststellung  erklart,  dasts  bei  einer  Tuberkulininjection  dem 
Patienten  nichts  passiert,  was  ihm  nieht  event,  durch  vom  Herd  resorblertes 
Tuberkulin  auoh  im  Verlaufe  seiner  lu^ankheit  geschehen  konnte.  So  ist 
es  vollkommen  dem  Temperament  eines  jeden  iiberlaasen,  was  er  auf  den 
Krankheitsverlauf »  was  er  aul  eine  TulDerkulinschadigung  zurijckfuhren  wilL 
Und  das  Temperament  wird  beeinflusst  durch  eine  dogmatische  Stellung- 
nahme  ala  Tuberkulinfreund  oder  Gegner,  denn  diejenigen,  welche  unpartei- 
isch  diese  Fragen  priifen,  sind  noch  heute  sparlich  gezahiL 

Die  gleiche  Fest;stellung  erklail  auch  die  geradezu  paradoxe  Tatsache, 
da^  die  Statistik  der  Tuberkulinfreunde  und  Gegner  gar  nicht  so  be-sonders 
von  einander  abweicht ;  ich  sehe  hier  dav^on  ab,  dass  der  Statistik  bei  Lungen- 
♦  Wiea.  klia.  Wodi,,  190S,  No.  37. 
VOL.  1—10 
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krankheiten  noch  ilberhaupt  eine  Basis  fehlt,  woruber  ich  an  andeier  Stelle 
sprechen  werde. 

Wenn  aber  bei  jedem  TuberkulQsen  Tuberkulin  in  den  Kreislauf  gelangt, 
80  ist  es  verst&ndlich,  wenn  die  Erfolge  bei  mit  und  ohne  Tuberkulinlnjecticm 
behandelten  Kranken  gar  nicht  so  prinzipiell  verschieden  ausfallen.  Es 
wird  sich  in  Zukunft  darum  handeln,  individualisierend  diejenigen  beraus- 
zufinden,  welche  Tuberknlinzufuhr  ndtig  haben.  Die  Beobachtung  der 
Lokalreaction,  der  Opsonine  und  des  klinischen  Verlaufs  giebt  hier  Anhalts- 
punkte. 

Zahlreiche  Versucbe;  die  Beobachtungen  der  Lokalreactionen  und 
Versuche  anderer  Forscher  haben  mich  zu  der  Ueberzeugung  gebracht,  dass 
es  eine  gewisse  Immunitat  bei  Tuberkulose  giebt  und  zwar  eine  geg^  die 
Tuberkelbazillen  gerichtete  und  eine  gegen  die  resorbierbar  gewordenen 
Giftstoffe.  Sie  ist  mit  grdsster  Wahrscheinlichkeit  eine  bakteriolytische; 
die  gegen  die  durch  Lyse  frei  gewordenen  GiftstofFe  gerichtete  ist  keine 
antitoxische,  sondem  entspricht  dem  kiirzlich  von  mir  klar  gelegten  Mechanis- 
mus  der  natiirlichen  Immunit&t  geg^n  Toxine  durch  Bindung  an  Organ- 
receptoren,  die  geg^niiber  Endotoxinen  h&ufig  am  Bindegewebe  sitzen  im 
Gegensatz  zur  aktiven  Toxinimmunit&t  des  empf&nglichen  Tieres.*  Zwei 
F&lle  mogen  dies  illustrieren:  an  beiden  war  die  Kutanreaction  ang^stellt; 
sie  erhielten  1,  3,  5  mg.  Tuberkulin  subkutan  und  reagieren  mit  steigendem 
Fieber;  bei  7  und  9  mg.  bleibt  die  Allgemeinreaction  aus,  an  Stelle  dessen 
ein  kolossales  AufHammen  der  alten  Kutanreaction.  (1  x  wie  ein  Erysipel, 
1  X  wie  ein  riesiges  Furunkel.) 

Seiche  Beobachtungen,  die  beim  Rind  ganz  konstant  von  mir  erhoben 
wurden,  kann  man  alle  Tage  machen;  ihre  Deutung  bereitete  jedoch  grosse 
Schwierigkeiten  und  ist  nur  fiir  den  m6glich,  der  sich  experimentell  bei  den 
einfacher  liegenden  Verhaltnissen  bei  der  natiirlichen  Toxinimmunitat  eine 
Vorstellung  gebildet  hat. 

Das  (wahrscheinlich  durch  lytische  Prozesse  resorbierbar  gewordene) 
Tuberkulin  geht  an  die  Stellen,  welche  Receptoren  besitzen;  es  sind  dies 
zunachst  die  Krankheitsherde,  es  lassen  sich  aber  auch  an  andem  Orten 
solche  als  Herde  fun^erende  Stellen  mit  Receptoren  schafifen.  Wird  hier 
alles  Tulx^rkulin  gefunden,  so  kommt  es  bei  Injection  von  Tuberkulin  nur 
zu  Lokalreactionen;  wird  es  partiell  oder  nur  zeitweise  gefunden,  so  kommt 
es  zu  abgeschwachten  oder  verspateten  Herd-  und  Allgemeinreactionen.f 

Wir  sind  so  in  der  Lage,  durch  Verlegen  der  Giftwirkung  an  Stellen  von 
relativ  geringer  vitaler  Bedeutimg,  z.  B.  ins  Bindegewebe,  den  Organismus 

*  Zentrbl.  f.  Bakt.,  1908. 

t  1.  So  erklftrt  es  sich,  dass  nach  Tuberkulininiection  die  Lokalreactionen  vor 
der  Allgemeinreaction  aufflammen  kOnnen,  event,  aucn  ohne  dass  die  erwartete  Allge- 
meinreaction nachfolgt.     (Cf .  Die  Ophthalmodiagnose,  WoUf -Eisner,  WUrzburg,  190B.) 
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von  der  Gift^irkung  der  Tuberkelbacillen  freiauhalt^n;  wir  werdea  wohl 
auch  lernen,  diese  Feststellung  therapeutisch  zu  verwenden. 

Ausgehend  von  der  En^^agung,  dass  die  Schaffang  soleher  Receptoren  ira 
Bindegewebe  am  rweckmlasig^ten  aein  wiirde  und  weiter  von  der  von  Hol- 
lander und  Joseph  u.  a.  vielfach  gemaohten  Beobarhtimg,  daas  gpwiaae 
Formen  der  Hauttuberkulose  Tuberkulose  der  Lung^,  etc.,  oft  aussnhli^st 
Oder  ihren  Verlauf  giinstig  beeinflusst,  er^seup  ich  aeit  einigeF  Zeit  bei 
hingenkranken  Patienten  kiinstlich  Hautherde  durch  mtrakutane  Injection 
kieiner  Tuberkiilindosen  und  durch  Einreibung  von  Tul^erkulinf^alljc.  Ich 
werde  demnarhst  in  der  zTveiten  Auflagje  meiner  Ophthalmodiagnose  iiber 
die  Gmndlagen  dieser  Therapie  ausfiihrlicher  berichten,  werde  mich  aber 
trot/,  vorliegender  gunstiger  Erfahningeii  nicht  verleiten  lasaen,  vorzeitig 
iiber  Erfolge  zu  berichten* 

So  hangt  auf  diesem  Gebiete  das  rein  theoretischa  m!t  praktischen  Er- 
folgpn  atif  das  engste  zusamnaeni  wofur  die  Konjuiiktivalreaction  selbst,  der 
Ausganggpunkt  unserer  Betrachtungen,  der  sprechendste  Beleg  ist. 

Den  hier  anwesenden  Veterinar-Medicinem  mochte  ich  mitteilen,  daaa 
die  Uebertragimg  der  Konjunctivalmethode  auf  das  Rindvieh  ausaerordent- 
liche  Scbwierigkeiten  bot,  Bei  Versuchen,  die  ich  im  Auftrag  und  mit 
Unterstiitzung  des  LandwirtachaftBministariunis  ausfiihrte,  ist  es  gelungen, 
die  Hauptschwierigkeiten  zu  liberwinden.  Es  ist  zu  hoffen,  dass  auch  fiir 
die  Veterinarpraxis  die  Konjunktivalreaction  sich  zu  einer  ebenso  exacten 
Methode  wd  ausbilden  lasseu^  wie  beim  Menschen. 

leh  fasae  meine  Ausfiihrmigen  kurz  zusammen. 

L  Die  Subkutan-  und  Kutan-Methode  iat  eine  speeifische  Reaction  auf 
Tuberkulose;  da  teide  auch  latente  TuberkuJoaen  anzeigen,  sind  sie  fiir  die 
klinische  Diagnostik  nur  mit  grdsster  Einschrankung  verwendbar. 

2.  Die  positive  KonjunktivalreactioD  zeigt  aktive  Tul^erkulose  an. 

3.  Ilu-  Auftreten  bei  klinisch  Gesunden  macht  diese  dringend  suspect. 

4.  Ihr  negativer  Ausfall  bei  manifester  Tuberkulose  bat  eine  prognoatbch 
ungiinstige  Bedeutung* 

5.  Die  negativen  Reactionen  werden  mit  dem  Fortschreiten  der  tuber- 
kuldsen  Erkrankung  immer  hilufiger* 

6*  Aus  einer  positiven  Konjunktivalreaction  ist  kein  Schluss  auf  eine 
gUnstige  Prognose  zu  Ziehen,  eondem  nur  aus  der  aogenannten  kutanen 
Dauerreaction. 

7.  Es  ist  mogjich,  in  fiir  das  Leben  indifferenten  Gewebateilen,  wie  z,  B- 
das  Bindegewebe,  Receptoren  zu  schaffen,  welche  Tuberkuhn  an  sich  ziehen 
und  die  Giftwirkung  lokaiiaieren.  Es  iSimt  aich  diese  Beobachtung  thera- 
peutiach  verwenden. 
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El  Diagnostico  Prematuro  de  la  Tuberculosis. — (Wolff-Eisner.) 

Percusion  del  vertice  del  pulmon,  per  el  metodo  de  Kronig,  es  el  metodo 
clinico  mas  importante.  Un  per  ciento  creddo  de  linfodtos  en  la  exuda- 
cion  indica  la  citologia  tuberculosa  (Widal,  A.  WolfiF)-  Los  linfocitoe  en 
el  esputo  son  un  signo  importante  del  prindpio  de  la  afecdon  tuberculosa; 
estos  son  aparentcs  antes  que  el  badlo.  La  inyecdon  subcutanea  de  la 
tuberculina  es  una  prueba  muy  delicada  de  la  existencia  de  la  tuberculosis; 
mas  como  esta  tambien  demuestra  la  tuberculosis  latente,  su  valor  dinioo 
es  relativamente  Ugero.  Lo  mismo  puede  decirse  de  la  reacdon  cutanea, 
la  cual  puede,  sinembargo,  emplearse  en  el  diagnostico  por  el  hecho  de  que 
esta  difiere  de  la  inyeccion  subcutanea  en  que  es  sin  peligro,  y  por  que  un 
resultado  negativo  es  de  un  valor  considerable.  La  reaccion  de  la  conjuntiva 
da  un  resultado  positivo  solamente  en  la  presenda  de  la  tuberculosis  activa. 
Se  puede  probar  que  la  reaccion  es  positiva  en  85%  de  los  casos  de  tuberculosis 
en  el  periodo  iniciativo,  y  conversamente,  solamente  un  25%  de  los  individuos 
en  una  salud  aparente  dan  una  reacdon  positiva,  en  comparadon  con  el 
metodo  subcutaneo.  En  un  numero  de  personas  aparentemente  sanas,  la 
existencia  de  una  tuberculosis  activa  fue  mas  tarde  demostrada.  La  reac- 
cion de  la  conjuntiva  es  absolutamente  sin  peligro  cuando  se  observan  las 
contraindicaciones.  En  vez  de  la  llamada  preparation  de  la  prueba,  que 
no  debe  ser  recomendada,  la  prueba  debera  hacerse  con  la  tuberculina  de 
Ruete-Enoch,  Hamburgo,  que  es  probada  y  esta  bajo  mi  direcdon.  La 
instilacion  secundaria  debera  evitarse,  puesto  que  esta  no  tiene  valor  en  el 
diagnostico,  y  aunque  una  reaccion  se  i)resente,  esto  no  indica  de  que  hay 
una  tuberculosis  activa;  por  lo  tanto  esto  no  da  ninguna  indication  que 
no  sea  obtenida  por  medio  de  una  reaccion  cutanea.  La  prueba  de  la  tuber- 
culina en  la  conjuntiva  no  deberd  hacerse  con  el  uno  por  ciento  de  la  tuber- 
culina cuando  exista  una  tuberculosis  activa  del  ojo,  o  cuando  el  padente 
haya  tenido  un  ataque  de  queratitis  tuberculosa,  o  conjuntivitis  flictenular. 
A  raedida  que  el  ])roceso  tuberculoso  avanza,  el  numero  de  la  reacciones 
locales  positivas  constantemente  disminuyen.  Hay  casos,  siembargo,  que 
faltan  a  la  reaccion  aun  en  el  periodo  inicial.  Se  ha  demostrado  que  una 
falta  de  la  reaccion  cutanea  y  de  la  conjuntiva,  es  un  signo  diagnostico 
desfavorable  cuando  existe  una  tuberculosis  activa  con  la  presencia  del 
bacilo  (le  la  tuberculosis;  mas  no  bajo  otras  condiciones.  Otros  datos  del 
pronostico  deberan  obtenerse  por  la  reaccion  cutanea  en  la  forma  curativa. 
Yo  distingo  la  reaccion  normal  que  corre  su  curso  en  cuatro  dias;  la  reaccion 
rapida,  que  tennina  en  veinte  y  cuatro  horas,  y  que  indica  un  pronostico 
desfavorable;  la  reaccion  i)ermanente,  que  persiste  por  espacio  de  seis  a 
veinte  dias,  y  que  cs  un  signo  favorable  en  el  pronostico;  este  es  observado 
principalmente  en  los  casos  curados  de  la  tuberculosis.    La  signification  del 
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pronostieo  de  la  reaccion  es  muy  importaot*  Ix©  dates  teoreticos  que 
86  ban  obteuido  directa  o  indirectaineDte,  por  medio  de  la  reaccion  local, 
han  sido  de  gran  valor  en  la  investigacion  de  la  tuberculosis.  Ellas  no 
eeran  mencionadaa  sino  a  la  Ugera,  sinembargo,  con  referencia  a  mi  memoria 
publicada  por  Stuber,  Wur/,burg,  en  1908,  titulada,  "Die  Ophthalmo- 
und  Cutandiagnose  der  Tuberkulose " ;  y  la  segunda  etlidon  de  la  niiama 
que  sera  publicada  al  fin  del  presente  ano,  Una  translacion  inglesa  fue 
traida  de  Londres  por  John  Bale^  Soils,  y  Damelson,  Limited,  I-iondres,  1908. 
La  reaccion  de  la  conjuntiva  fue  comunicada  por  Wolff-Eisner  el  15  de 
Mayo  de  1907,  a  la  BerUn.  raed.  Gesellschaft*  Le  segunda  comunicaeion 
sobre  el  tenia  aparece  el  16  de  Junio  de  1907,  en  la  aeademia  de  Paris,  simul- 
taneamente  por  Calmette  y  Valiee.  Ixjs  e-sfuersos  de  Calmette  ban  contri- 
boido  conciderablemente  al  empleo  de  esta  reaccion  en  la  cUnica,  Muchns 
interpretaciones  erroneas  se  encuentran  en  la  Literatura  Inglesa  y  Americana. 


Tlie  Early  Diagnosis  of  Tubcrculosis,^(WoLFF-Eii3NER,) 

Percussion  of  the  apices,  after  Kornig,  is  the  most  valuable  clinical 
method*  A  high  percentage  of  lymphocytes  in  an  exudate  pointa  to  a 
tuberculous  etiology  (Widal,  A.  Wolff),  Lymphocytes  in  the  sputum  are 
an  important  early  symptom  of  Ijegimiing  tuberculosis;  they  make  their 
appearance  before  the  tubercle  bacilli* 

The  subcutaneous  injection  of  tuberculin  is  a  very  delicate  test  of  the 
existence  of  tuberculosis;  but  as  it  also  shows  latent  tuberculosis,  its  clinical 
value  is  relatively  slight.  The  same  is  true  of  the  cutaneous  reaction, 
which  may,  however,  be  employed  for  purposes  of  diagDOBis  because  it 
differs  from  the  subcutaneous  injection  by  being  absolutely  free  from  danger, 
and  because  a  negative  result  is  of  considerable  diagnostic  value. 

l*he  conjunctival  reaction  gives  jxisitive  results  only  in  the  presence  of 
active  tuberculosis-  It  can  be  proved  that  the  reaction  m  positive  in  85 
per  cent,  of  all  cases  of  active  tuberculosis  in  the  initial  stage^  and,  con- 
versely, only  25  per  cent,  of  apparently  hedthy  individuals  react  positively 
as  compared  with  the  subcutaneous  method*  In  a  number  of  apparently 
healthy  persons  the  existence  of  active  tuberculosis  was  later  demonstrated. 

The  conjunctival  reaction  is  absolutely  without  danger  if  the  contra- 
indications are  ol^servecL  Instead  of  the  so-called  test-preparations, 
which  are  not  to  be  recommended,  the  test  should  be  made  with  tuber- 
culin Ruete — Enoch,  Hamburg— which  is  tested  and  b  under  my  control. 
Secondary  instillations  should  be  avoided,  for  they  have  absolutely  no 
diagnostic  value,  since,  even  if  a  reaction  occurs,  it  does  not  prove  that  there 
is  active  tuberculosis;  hence  it  affords  no  more  information  than  is  obtained 
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from  a  cutaneous  reaction.  The  conjunctival  test  with  1  per  cent,  tuber- 
culin should  not  be  employed  when  there  is  actual  or  suspected  ocular 
tuberculosis,  and  when  the  patient  has  had  an  attack  of  tuberculous  keratitis 
or  phlyctenular  conjunctivitis. 

As  the  tuberculous  process  advances,  the  number  of  positive  local  re- 
actions constantly  diminishes.  There  are  cases,  however,  which  fail  to 
react  even  in  the  initial  stage.  It  has  been  shown  that  failure  of  the  cutane- 
ous and  conjunctival  reactions  is  an  unfavorable  diagnostic  sign  when  there 
is  manifest  active  tuberculosis  with  tubercle  bacilli;  but  not  under  any 
other  circumstances. 

Further  prognostic  data  may  be  obtained  by  plotting  cutaneous  re- 
action in  the  form  of  a  curve.  I  distinguish  the  normal  reaction,  which 
runs  its  course  in  four  days;  the  rapid  reaction,  which  is  complete  in  twenty- 
four  hours  and  indicates  an  unfavorable  prognosis;  the  permanent  reaction, 
which  persists  for  from  six  to  twenty  days,  and  is  a  favorable  prognostic 
sign;  it  is  observed  chiefly  in  cases  of  healed  tuberculosis. 

The  prognostic  significance  of  the  reactions  is  very  great. 

The  theoretical  data  which  have  been  obtained  either  directly  or  in- 
directly by  means  of  the  local  reactions  have  been  of  the  greatest  value  in 
the  investigations  on  tuberculosis;  they  will  be  passed  over,  however,  with 
a  reference  to  my  monograph,  published  by  Stuber,  Wiirzburg,  in  1908, 
entitled,  *'Die  Ophthalmo-  und  Cutan-diagnose  der  Tuberkulose";  and 
the  second  edition  of  wliich  will  appear  at  the  end  of  the  present  year. 
An  English  translation  was  brought  out  in  Ijondon  by  John  Bale,  Sons, 
and  Danielson,  Limited,  London,  1908. 

The  conjunctival  reaction  was  reported  by  WolflF-Eisner  on  the  15th  of 
May,  1907,  to  the  Berliner  med.  Gesellschaft.  The  next  communication  on 
the  subject  appeared  on  the  16th  of  June,  1907,  in  the  Paris  academic, 
simultaneously  by  Calmette  and  Vall6e.  Calmette,  by  his  efforts,  greatly 
contributed  to  the  introduction  of  the  reaction  into  clinical  medicine. 
Many  erroneous  statements  are  found  in  the  English  and  American  literature. 


CONCLUSIONS  FROM  10S7  CONJUNCTIVAL  TUBERCU- 
LIN TESTS  BY  A  UNIFORM  METHOD. 

By  Edwabd  R.  Bai.dwin,  M.D., 

8braJi»Q  LAbor&tory,  Sarmnac  Lake.  N.  Y. 


The  reports  which  fonn  the  basis  of  this  contribution  were  obtiined 
from  forty  physicians  engaged  in  tul>crculosis  work,  most  of  whom  are 
clinicians,  and  to  whom  my  acknowledgments  are  herewith  made  with 
thanks.  The  same  preparation  of  tuberculin  was  furnished  to  all,  together 
with  an  eye-dropper  graduated  to  0,25  ex-  The  material  was  obtained 
from  500  c,c,  of  old  tuberculin  (human),  precipitated  with  alcohol  and 
redLssolved  in  normal  salt  solution  when  sent  out  from  the  lal^oratory.  It 
had  been  filtered  through  a  thick  Berkefeld  bougie,  and  contained  no  dead 
tubercle  bacilli  or  fragments  recognizable  by  staining.  Some  preliminary 
tests  by  the  author  made  it  appear  that  the  percentage  used  by  Calmette 
(1  per  cent.)  was  dangerously  strong,  at  least  for  this  preparation,  Hejice 
the  solutions  were  made  J  per  cent,,  and  1  per  cent,  in  sterilized  sealed  tubes, 
and  provisional  directions  given  to  begin  \*ith  the  weaker  and  repeat  in  the 
other  eye  with  the  stronger  if  no  reaction  occurred  to  the  first  instillation. 
Contraindications  to  the  employment  of  the  test  were  also  suggested  where 
any  eye  disease  existed,  as  these  seemed  more  or  less  obvious.  To  the 
use  of  a  small  measured  drop,  weak  sterile  solutions  and  the  observance  of 
contraindications  may  be  attributed  in  part  the  rarity  of  severe  or  prolonged 
reactions  and  sequete.  But  one  instance  of  keratitis  has  been  reported, 
and  that  in  a  scrofulous  subject.*  The  reports  herein  contained  do  not 
comprise  aUf  the  tests  made  with  the  same  preparation  of  tuberculin,  but 
a  request  made  to  those  clinicians  who  were  unable  to  report  their  tests  in 
detail  for  a  report  of  any  injurious  effects  noted  hos  not  produced  any 
further  cases.  Six  hundred  additional  t^l3  were  citad  without  resulting 
injury,  100  being  on  infanta. 

Practically  all  the  t^ts  were  made  within  three  months  of  the  date 
when  the  solutions  were  prepared,  and  no  deterioration  in  strength  was 

*  Completely  recovered  without  opacity. 

t  They  mclude  the  caaea  published  by  Drs.  C.  Floyd  nod  J.  B.  Hawes,  2d  (Journal 
Med.  Research »  1908,  No.  4,  vol.  xvii),  and  alao  most  of  those  reported  by  the  writer 
in  the  Journal  (Chicago),  December  14,  1007,  vol.  xhx. 
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noted  except  in  some  tubes  kept  six  months.  It  is,  however,  probable  that 
sonic  reactions  failed  to  appear  from  this  cause. 

In  the  foUomng  tables  are  presented  the  results  as  collated  from  record 
charts  sent  to  all  the  recipients  of  the  tuberculin.  They  include  SS7  in- 
dividuals^  in  190  of  whom  a  second  instillation  was  made  in  the  opposite 
eye,  and  10  in  the  same  eye— a  total  of  1087  instillations  * 

There  were  310  cases  of  tuberculosis  in  some  form,  265  suspected  tuber- 
culous, 127  subjects  of  other  diaeaaes,  and  185  supposedly  healthy  subjects. 
Doubtful  reactions  are  excluded  from  the  tabl^. 

TABLE  I,— SUMMARY. 


PulmoQary 
Tubercti- 
lomB 


Sta^  I  (Incipient): 
Tubercle   bacilli 
demoaatrated  ., 
Tubercle  bacilli 
not   detnonst  rat- 
ed,,,.  ... 


Stage  n  (Moder- 
ately advanced ) : 
Tubercle  bactUi 
detnonst rated  .  , 

Tubercle  baciUi 
not  demon- 
strated..  

Stage  UI  (Farad< 

vaneed):. 

Oia,  healed ...... 

Other  forms   of 

tuberculosis 

Total........... 


Ciusva. 


33t 


96| 
22§ 


lis 


24 

SOU 


310 


55 


76 


13 


S9 


IS 
17 

3g 


GO 
71,4 


67,0 


7§.2 


Suspected  tu- 
berculoats* 
pulmoD&iy  . , 

Other  fonaa. 


Other 


Healthy 

(unstjspected) 


oS 

4 

Hm 

m 

^^ 

6 

ll 

219 

73 

46 

22 

265 

95 

127 

19 

185 

34 

33.3 

47.8 
35.9 

14.1 

18^ 


75.0 


50.0 
70.0 

78.0 


70.0 


In  re\'iewing  the  percentages  in  Table  I,  it  is  apparent  that  a  considerably 

greater  number  of  pulmonary  cases  reacted  in  the  moderately  advanced  class 

than  in  the  incipient,  while  in  the  far  advanced  the  number  was  less.     It  13 

•  A  few  received  a  third  instillation  with  another  tuberculin, 
t  Nine  were  under  tuberculin  treatment  antl  failed  to  react. 
t  Nineteen  were  under  tuberculin  treatinent.  of  whom  10  reacted  positively. 

iOne  waa  under  tuberculin  treatment  and  failed  to  react. 
Eight  were  under  tuberculin  trealraent,  of  whom  one  r^ct«d. 
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probable  that  the  patients  forming  the  moderately  advanced  ela88»  being 
taken  from  sanatoriums,  in  the  greater  part  were  in  better  condition  than  the 
hospital  cases  tested  by  Wolff-Eisner^  who  found  a  decreased  percentage 
of  reactions  with  the  advance  of  the  disease.  The  influence  of  tuberculin 
treatment  in  lowering  the  sensitiveness  of  the  conjunctiva  brought  down 
the  percentage  of  reactions  appreciably.  It  is  also  noteworthy  that  fully 
70  per  cent,  of  pereons  healed  in  the  chnical  sense  from  two  to  thirty  years, 
reaeted  positively.  The  chief  Interest  relates  to  the  clinically  incipient 
(7L4  per  cent,,  positive)  and  suspected  cases  (33.3  per  cent,  positive),  where 
the  test  would  1>D  expected  to  assist  in  diagnosis.  The  results  fall  consider- 
ably short  of  the  requirements  for  an  ideal  diagnostic  method  in  susjiected 
tuberculosis,  though  relatively  good  in  conftrmation  of  the  clinically  tuber- 
culous  cases.  The  percentage  of  supposedly  healthy  and  non-tulierculous 
diseases  reacting  positively  closely  accords  with  that  found  by  Wolff-Eisner 
and  Petit  in  a  larger  number  of  cases* 

Age  DnnsiONS. 

Table  II  shows  the  age  divisions  and  positive  reactions.  From  this 
it  will  be  seen  that  15.2  per  cent,  were  children  under  fifteen  years  of  age. 
The  number  of  patients  in  the  youngest  and  oldest  classes  is  too  small  to 
attach  any  importance  to  the  percentage  of  reactions.  The  high  percentage 
of  positive  results  in  the  age  division  10  to  15  is  noteworthy,  especially  in  the 
non-tuberculous  diseases,  when  compared  with  the  older  classy.  Probably 
no  significance  can  be  properly  given  to  such  small  numbers  of  cases. 


TABLE  U.- 

-AGE  DIVISIONS, 

+ 

Pm 

2 
i 

+ 

Pkr 

! 

+ 

Pkr 

lb 
p 

9 

+ 

Fm 

^i 

5 

a 

s 

Cent. 

1 

Id 

b4 

1 

1 

Vbkt. 

1 

& 

P4 

Cfijrr, 

P 

TubercuJoflia: 

All  forins 

20 

8 

40.0 

26 

34 

92.3 

238 

162 

68,0 

39 

24 

61.8 

218 

70.0 

Suspected, , . . , . 

5 

I 

20,0 

45 

21 

46.6 

193 

m 

35,7 

22 

4 

18.1 

95 

35,9 

Other  di^ases 

16 

5 

3L2 

16 

7 

43.7 

73 

z 

4,1 

22 

4 

lai 

\9 

UA 

Healthy, ,,,,. 

3 

0 

0,0 

4 

0 

0,0 

157 

27 

17.0 

21 

7 

33,3 

34 

18.3 

Tot^, , , . 

44 

91 

661 

104 

A  history  of  tuberculosia  in  the  family  or  of  exposure  to  the  disease 
was  not  fully  reported,  but  tn  62  suspected  cases  with  family  tubercuIoHis 
60  per  cent,  reacted;  of  35  healthy  persons  with  hke  history,  25,7  per  cent, 
reacted* 
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Severitt  of  Reactions. 

The  grade  of  reaction  severity  was  not  recorded  as  fuUy  as  desired, 
although  the  scheme  in  Table  III  was  originally  suggested  for  this  pur- 
pose to  the  recipients  of  the  tuberculin.  The  following  meaning  is  to  be 
understood  from  the  signs: 

4-  Distinct  palpebral  redness  with  secretion. 
+  +  Ocular  and  palpebral  redness  with  secretion. 
4-  +  +  Deep  injection  of  entire  conjunctiva  with  edema  of  lids,  photo- 
phobia, and  secretion. 


TABLE  ni.— SEVERITY  OF  REACTIONS. 


++ 


+++ 


FBOLiOlfaiD 
CODtJUNCnVlTU. 


BiMitt] 


Tubercle    bacilli 
demoiistrat«d   . 

CUaical,. 

Tuberck    bacilU 
demomtr&t«d   . 

Clinical ,.. 

Puliuonaiy  tubemiloeis  III 

Clinically  healed . . . 

Other  forma  of  tuberculosis. , , 


PulmonETy  tu- 
berculosis   I 

Pulmonary  tu- 
berculosis II 


Puhnonary  tuberculosis  suspected  -  - 
Other    forms   of    tuberculosis   sus- 
pected....   

Other  diseases _....,.,,..., 

H^thy  (unfiu  spec  ted) 


Total. 


16 
50 

n 

12 
14 

U 

48 
22 

la 

19 


2-25 


11 

la 

1 

4 
5 

14 

? 
5 
8 


106 


3 

a 

4 

1 

2 
1 


24 


5—  5  days. 

1—  8  days. 
1—10  days. 
1—12  days. 

2—  7  days. 


1  keratitis 
(Bcrofula,  at  22) 


10 


Comment  may  be  made  on  the  fact  that  severe  reactions  were  not  con- 
fined to  the  well-marked  tuberculous  subjects,  but  occasionally  were  pro- 
duced in  apparently  healthy  persons.  The  strongest  reactions,  however, 
were  more  frequent  in  the  first  stages  of  tuberculosis.  The  small  number 
(24)  of  very  severe  and  (10)  prolonged  reactions  has  already  been  noted. 
Three  severe  reactions  were  accompanied  by  coryza  in  the  corresponding 
nostril  and  constitutional  symptoms — slight  fever,  malaise,  and  muscular 
pains;  one  of  these  had  a  nosebleed. 

Repetition  of  the  test  in  the  same  eye  was  recorded  in  10  cases,  and  in 
the  opposite  eye  in  190,  who  had  not  reacted  to  the  first  test.  All  the  first 
were  tuberculous  or  suspected,  so  that  little  value  can  be  placed  on  the 
reactions  (which  occurred  in  all)  as  indicative  of  acquired  sensitiveness  in 
hitherto  uninfected  subjects.    The  reactions  to  repetition  in  the  same  eye 
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were  nevertheless  severe,  as  shown  in  the  following  table,  and  illustrate 
the  heightened  sensitiveness  produced  by  the  first  instillation.  The  interval 
between  the  fiist  and  second  instillations  in  the  same  eye  was  from  two  weeks 
to  two  months,  which  waa  sufficient  for  the  creation  of  antisubstances* 


TABLE  IV. 


No, 


+  +  +++ 


Second  i«rtination  { g^??;^^,;;.::::: "i:  1 ! ! ii^    » 


100 


Only  18  per  cent,  of  the  opposite  eyes  responded  positively,  nearly  all 
of  which  were  in  suspected  or  tuberculous  subjects^  and  instilled  within  a 
week  after  the  first  test.  The  value  of  this  method  in  increasing  the  per- 
centage of  reactions  would  seem  to  be  relatively  small. 


Influence  op  Feveb* 

The  presence  of  feVer  was  reported  in  67  tuberculous  and  25  suspected 
cases.     Where  the  degree  was  noted,  only  those  of  99.5^  F.  and  over  are 

included  (in  the  following  table).    Mouth  temperatures  are  to  be  under- 
stood, 

TABLE  V. 

CA&m».  RiuoT. 

Stage  I: 

Tubercle  bacilli  demonstrated. 10  8 

Clin _  _ 10  6 

Stage  II: 

Tubercle  b&ciUi  demonatratcd 22  21 

Ctin,,  .  .. ._ 1  0 

Stage  in:...... 17  9 

Other  forma, 7  7 

^lapected 26  8 


Pulmonary  tuberculosis 


It  is  apparent  that  the  presence  of  fever  does  not  diminish  the  chance  of 
reaction,  for  even  in  the  stage  III  cases,  where  the  highest  fever  prevailed, 
the  percentage  is  the  same  as  in  Table  I  for  the  whole  number.  The  same 
may  be  noted  in  the  suspected  class  where  the  subcutaneous  test  could  not 
be  employed  in  the  presence  of  fever.  On  the  other  hand,  the  L  and  II. 
stage  tuberculous  show  a  higher  percentage. 


CoMBiNEB  Conjunctival,  Cutakeous,  and  Subcutaneous  Tests. 

The  next  table  shows  the  results  in  the  cases  subjected  to  control  tests* 
The  cutaneous  tests  were  usually  made  subsequent  to  the  conjunctival, 
and  all  the  subcutaneous  tests  were  thus  made* 
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TABLE  VI. 


COMJUNO- 

+ 

OOTAIIB- 
OUS. 

+ 

Bumtra- 

TAJTBOOa. 

+ 

Tuberculous / 

Suspected / 

Other  diseases / 

23 

31 

20 

35 

2 

9 

7 

14 

11 
13 

4 
7 

1 
1 
1 
0 

23 

20 

2 

7 

13 

io 
'6 

4 

si 

35 
9 

i4 

is 
is 

Healthy / 

i 

3 

Total 

141 

38 

52 

27 

89 

40 

In  addition,  4  tuberculous  cases  were  tested  by  the  percutaneous  method 
of  Moro,  \\itb  positive  results  in  all. 

Without  mention  of  details  as  to  maximum  doses  a  full  discussion  of 
these  tests  is  unprofitable.  In  many  cases  the  reports  were  incomplete,  but 
it  is  sufficient  to  note  a  fair  correspondence  between  the  reactions  among 
the  tuberculous  and  the  larger  proportion  of  reactions  to  the  cutaneous  and 
subcutaneous  tests  among  the  suspected  and  healthy.  So  far  as  they  go 
these  cases  confirm  previous  observations  of  the  relative  reacting  power  of 
the  tests,  but  no  data  of  value  were  brought  forward  as  to  the  prognostic 
value  of  the  conjunctival  reaction.  Among  the  tuberculous  patients  tested 
by  the  \^Titer  no  such  regular  correspondence  between  the  degree  of  the  re- 
actions and  the  cHnical  prognosis  was  observed  as  was  found  by  Wolff-Eisner 
and  Stadelmann,  except  in  the  far-advanced  class.  Among  90  patients  erf 
all  stages  recorded  as  favorable,  only  67  reacted;  of  11  doubtful,  9  reacted, 
and  of  35  unfavorable,  29  reacted  strongly  positive  in  most  cases. 

The  future  history  alone  can  show  whether  the  conjunctival  reactions 
among  the  apparently  healthy  subjects  betokened  a  state  of  greater  danger 
of  the  outbreak  of  active  tuberculosis  in  them  than  in  the  non-reacting 
individuals.  It  is  too  much  to  claim  from  these  experiments  that  only 
those  healthy  persons  reacted  in  the  eye  who  had  a  more  dangerous  infection. 

The  conceivable  causes  of  non-reaction  to  the  conjunctival  test  must  be 
regarded  in  estimating  its  diagnostic  as  well  as  its  prognostic  accuracy, 
and  the  value  of  such  a  standard  is  impaired  for  the  following  reasons: 
(a)  Uncertain  absorption  of  the  tubercuUn  due  to  lacrimation  and  spasm 
of  the  eyelids,  which  may  squeeze  out  the  drop.  (5)  Smallness  of  the  dose 
required  for  safety,  it  being  insufficient  to  react  all  the  first  stage  known 

*  The  conjunctival  reaction  appeared  for  the  first  time  in  4  cases  during  the  sub- 
cutaneous reaction,  and  recurred  in  2  cases  at  this  time.  Three  of  the  first  mentioned 
were  suspected  and  the  others  clinically  tuberculous. 
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tuberculous  individual,  (r)  Variations  in  individuals  as  to  local  sensitiza- 
tion acquired  from  ttiberrulous  infections  of  equal  amount. 

By  repeated  instillations  in  the  same  eye,  m  practised  by  Roepke  and 
othem  with  increasing  doses  ^  no  doubt  a  majority  of  all  infected  individuals 
would  react  as  with  the  subcutaneous  test. 

Apart  from  the  danger  to  the  eye,  it  is  by  no  means  proved  that  uninfected 
individnals  cannot  be  sensitized  in  this  way,  even  if  but  slightly. 

This  naturally  leads  to  the  consideration  of  the  value  of  any  tuberculin 
reaction.  The  wide  use  of  the  conjunctivd  and  skin  tests  during  the  pmi 
year  has  impressed  many  clinicians  for  the  first  time  with  their  hmitations. 
A  positive  reaction  caimot  be  interpreted  as  an  infallible  criterion  of  existing 
disease.  It  only  Iwtrays  the  presence  of  the  infection — whether  recent  or 
long  healed  is  to  Ije  determined  by  other  means.  In  reality  reactions  which 
take  place  only  to  large  or  repeated  doses  are  of  little  clinical  value  con- 
sidered apart  from  other  symptoms.  The  absence  of  reaction  after  such 
methods  is  of  far  greater  value  in  excluding  tuberculosia*  In  a  general 
way,  no  doubt,  the  more  marked  and  prompt  the  reaction  and  the  smaller 
the  dose,  the  greater  is  the  probability  of  the  presence  of  an  active  or  recent 
infection.  In  tliis  way  the  conjunctival  test  may  help,  but  it  is  possible 
that  with  suitable  dilutions  of  tuterculin  the  cutaneous  test  will  be  found 
to  have  the  same  value  for  a<:lults  as  for  children.  There  will  then  be  no 
advmitage  in  the  use  of  either  the  conjunctival  or  subcutaneoua  methixl, 
except  when  it  Is  desired  to  produce  a  focal  reaction  at  the  sit-e  of  disease 
when  the  latter  would  be  required.  It  follows  from  these  reflections  that  only 
positive  reactions  to  ver>'  small  amounts  of  tuberculin  have  much  diagnostic 
importance  in  the  presence  of  disease  symptoms  except  where  focal  reactions 
can  be  oljserved,  while  only  absence  of  reaction  to  repeated  and  large  doses 
haa  any  value  in  excluding  tuberculosis. 


Danoee  of  the  Conjunctival  Reaction. 

The  reports  from  physicians  who  have  employed  the  method  and  ob- 
served the  precautions  at  first  promulgated  do  not  speak  of  the  great  risk 
to  the  eyes,  yet  the  fact  that  harm  can  be  done  is  undeniable,  and  should 
banish  the  promiscuous  use  of  the  conjunctival  test  in  the  opinion  of  the 
writer.  When  governed  strictly  by  the  indications  as  to  the  absence  of 
past  or  present  eye  disease  or  scrofulous  history,  and  the  use  of  weak  solutions 
not  repeated,  the  risk  is  very  slight;  but  as  a  few  cases  of  corneal  injury 
in  alleged  healthy  eyes  have  been  elsewhere  reported,  no  one  should  employ 
the  test  without  a  feeling  of  responsibility.  As  compared  with  the  sub- 
cutaneous test,  any  injurious  results  that  may  follow  are  less  easily  ascribed 
to  coincidences,  even  if  justly  so. 
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Conclusions. 

1.  The  conjunctival  tuberculin  test  performed  with  weak  solutions  by 
a  single  instillation  has  some  value  in  confirming  the  presence  of  tuberculosis 
in  the  early  stages. 

2.  It  has  little  value  in  confirmation  when  the  symptoms  of  tuberculosis 
are  only  suspicious. 

3.  Its  value  in  distinguishing  "active  latent"  from  healed  tuberculosis 
in  apparently  healthy  persons  has  not  yet  been  determined. 

4.  Repetition  of  the  test  in  the  same  eye  has  no  advantage  over  the 
cutaneous  and  subcutaneous  tests  in  the  percentage  of  reactions  produced, 
and  may  be  misleading  and  dangerous. 

5.  Repetition  in  the  other  eye  by  the  author's  method  ofifers  so  little 
advantage  that  it  cannot  be  recommended. 

6.  The  conjunctival  reaction  is  unreliable  for  prognosis. 

7.  Used  with  the  proper  precautions,  danger  to  the  eye  is  slight,  and 
need  not  preclude  the  test  when  other  methods  are  inapplicable,  as,  for 
example,  when  fever  is  present.  It  should  be  restricted  to  adults,  since  the 
cutaneous  test  has  been  found  equally  valuable  for  children  and  is  harmless. 

8.  The  cutaneous  test  by  the  simultaneous  use  of  dilute  and  strong 
tuberculin  offers  a  method  of  detecting  at  once  or  excluding  tuberculous 
infection  with  no  danger  or  inconvenience.  Further  experience  is  needed 
to  show  the  value  of  this  method. 

9.  The  subcutaneous  test  should  be  restricted  to  those  cases  where  a 
reaction  at  the  site  of  disease  is  desired,  or  where  the  other  tests  result 
negatively. 
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Conclusiones  Deducidas  de  1087  Pruet>as  de  Tuberculina  en  la  Conjunc- 
tival por  un  H€todo  Uniforme. — (Baldwin.) 

El  autor  ha  recogido  informes  de  euarenta  clinieos  y  m^icos  de  Sana- 
torios  d  quienes  se  envi6  la  misma  tubercuUna  con  las  direcciones  para 
seguir  un  m^todo  uniforme  de  prueba  y  para  anotar  los  resultados.  Fueron 
distribuidas  dos  soluciones  de  J%  y  i%,  respectivamente  de  tuberculina 
vieja  purificada  y  seca,  acompafiadas  de  un  gotero  graduado  &  0.25  c.c. 
Se  indicaron  contra-indicaciones  para  las  pruebas  en  que  se  presentase 
alguna  enfermedad  en  los  los  ojos.  En  el  caso  de  que  la  soluci6n  m^ 
debil  f alias,  sea  consej6  repetir  s61o  en  el  ojo  opuesto  con  la  soluci6n  de  i%. 
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Nos  informes  comprenden  887  individuoSj  en  190  de  los  cuales  ae  us6 
una  segunda  instilacidn  en  el  ojo  opuesto,  y  10  en  el  mbmo  ojo.  Hubo 
310  casoa  de  tuberculosis  en  alguna  forma  incluidos  24  caaos  de  cicatri- 
zaci6n  pulnionar,  De  todos  estos  218  6  sea  70%,  reaccionaroa  positiva- 
mente;  la  mayor  proporcidn  (79.2%)  fu4  entre  casoa  de  segundo  perlodo. 
De  265  personam  sosisechadafl  de  tuberculosis  35.9%  reaccionaron  y  de 
127  pacientes  que  sufrlan  otras  enfermedades  14*1%  reaceionaron*  Fiiial- 
mente,  de  185  inclividuos  que  se  suponfan  en  salud,  18.3%  reaccionaron. 
Del  numero  total  15,2%  eran  ninos  raenores  de  15  anos?  For  todo  hubo 
24  casos  de  reacci6n  fuerte^  10  de  las  cuales  duraron  m^  de  cinco  dfas. 
En  un  paciente  escrofuloso  sobrevino  un  caeo  de  keratitis.  Diez  y  ocho 
por  eiento  de  la  segunda  instilatidn  en  el  ojo  opuesto  produjeron  reacci6n, 
y  100%  de  eUae  en  el  mismo  ojo.  La  pnieba  cutdnea  hi6  subsecuentemente 
apUcada  en  52  casos  y  la  subcutdnea  en  89  seguidas  por  un  considerable 
aumento  en  el  percentage  de  las  reacciones  positivas  en  las  clases  sospechosas» 

Las  conclusiones  son: 

L  Las  pruebas  con  tuberculina  en  la  conjuntiva  verificadas  con  boIu- 
ciones  d^biles  con  una  simple  instUacidn  tienen  algun  valor  para  confirmar 
la  presencia  de  la  tuberculosis  en  los  estados  incipientes. 

2*  Tienen  poco  valor  cutmdo  los  einomas  de  tuberculosis  indloan  solo 
una  sospecha. 

3*  No  ha  side  todavia  determinado  en  valor  para  diatinguir  la  tuber- 
culosis  "activa  latente"  de  la  tuberculosis  cicatrizada,  en  personas  apar- 
entemente  en  salud. 

4,  La  repetict6n  de  la  prueba  en  el  mismo  ojo  no  tiene  ventaja  sobre 
las  pruebas  cutdneas  y  subcutaneas,  y  puede  extraviar  al  investigador  y 
ser  peligrosa. 

5,  La  repetici6n  en  el  otro  ojo  segun  el  m^todo  del  autor,  ofrece  tan 
fKJca  ventaja  que  no  puede  recomendarse. 

6-  La  reaccibn  de  la  conjuntiva  no  ae  digna  de  confianza  por  la  prognosis. 

7.  Con  uso  de  las  precauciones  propiae  el  peUgro  del  ojo  es  pequefio  y 
no  debe  im|>ediT  la  prueba  cuando  no  son  aplicables  otros  m^todoe,  como 
cuando  se  presenta  fiebre. 

Debe  restringirse  &  los  aduotos  puesto  que  la  prueba  cutanea  se  ha 
encoutrado  de  igual  valor  para  los  nifios  y  es  inofenaiva. 

8.  Las  pruebas  cutdneaa  con  el  simultdneo  uso  de  tuberculina  dUuida 
y  fuerte  ofre(^  un  m^todo  que  revela  inmediatamente,  6  excluye,  la  infeccidn 
tuberculosa,  sin  peUgro  ni  inconveniente*  Se  necesita  experiencia  para 
monstrar  el  valor  de  ^te  m4todo, 

9.  Las  pruebas  subcutdneas  deben  restringirae  A  aquellos  casos  en  que 
ae  desea  la  reacci6n  focal  y  cuando  resultan  negativas  las  otras  pruebas* 


SUR  L'OPHTALMO-REACTION  A  LA  TUBERCULINE. 
By  Fernand  ARLomo^ 


Depuifl  la  oommumcation  de  Wolff-Ebner  f  aite  k  la  Soci^t'fi  de  MMecine 
berlinoise,  le  15  Mai  1907,  et  depuis  celle  de  M.  Calmette  k  VAcBd^me  ties 
Bciences  le  17  Juin,  1907,  la  m^thode  nouvelle  utilBanl  la  ruction  conjimcti- 

vde  h  la  tuberculide  pour  d^pister  la  tul>erculose  chez  rhomnie  a  ^l6  I'objet 
d'un  nombre  si  considerable  de  publications,  et  a  servi  de  point  de  depart 
k  tant  de  recherehea  qu*0  est  impossible  de  songer  k  en  donner  un  aper^u 
bibliographique. 

Je  crob  pr^f^rable  de  r4unir  ici  les  particularity  eonceroant  rophtalmo- 
reaction  que  j'ai  pu  observer  personnellement  dans  les  domaines  de  la  cllxdque 
humaine,  de  rexpdriraentation  pure,  ainsi  que  les  observ^atioos  comparatives 
d'oculo-r^action  et  de  s^ro-r^action  agglutinante  bacHlaire  selon  la  m^thode 
de  8.  Arloing  et  P.  Courmont. 

L    Faits  Cuniques. 

I        Je  me  suia  attach^  aurtout  k  T^tude  clinique  de  ropthalmo-r^aetion. 

danK  un  travail  public  en  collaboration  avec  M.  Dvimarest.  Nous  y  insistoiis 
BUT  les  diverse^  modalitfe  de  la  r^actioE  conjonctivale: 

A  cH6  des  reactions  nettement  positives,  et  des  reactions  franchement 
nlgatives,  il  cxiste  les  reactions  douteuses  oti  lobservateur  m^me  le  plus 
avert!  se  trouve  dans  I'impoesibilitiS  d*ai!irmer  ou  de  nier  absolument  Texis- 
tenee  du  ph6nom^ne.  Ces  reactions  douteuses  sont  assez  fr^uemment 
observfe  dans  la  pratique  pour  constituer  dans  une  certaine  mesure  un 
point  faible  de  la  ni4thode.  Nous  insistons  ^galement  sur  le  moment 
d 'apparition  et  sur  la  dur^  de  la  congestion  oculaire,  Ainsi  nous  distinguons 
des  reactions  nomiales  apparaissant  de  la  dixidme  k  la  douzi&me  heure,  les  * 
reactions  hitives,  tr^  franches  des  deux  heuros  apr^  Unstillation  et  les 
reactions  rettirdies  qui  ne  se  dessinent  jusqu'apr^s  24  ^  4S  heur^. 

Nous  avons  dgalement  attir^  rattention,  dans  ce  travail^  sur  un  point 
tr^  important;  un  malatle  n'ayant  pas  prfeent^  une  opthalmo-r^action  4 
une  premiere  6preuve  pent  parf ait-ement  r^agir  lors  d*une  deuxi^me  ou  m§me 
eeulement  lors  d'une  troieidme  instlUatioii  de  tuljerculine, 

Quatre  cas  semblables  sur  40  se  sont  present^  au  cours  de  nos  premidrg 
eesaiB.    Nou3  les  avions  parfaitement  constats.    Ausai  61imiaant  comme 

i9e 
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i^mmo^  d'etre  de  cea  irregularity  r^actioDelles  un  vice  op^ratoire  nous 
Jenvians:  '^D-ailleurs  la  reaction  ociilaire  progressivemeut  croiasante  chez 
oertainB  sujets  est  14  j^otir  t^moigner  que  le  ph^nom^ne  en  question  r^^ve 
d'autre  chose  que  d'une  faute  grc>ssi6pe  de  teclmique."  Si  nous  n'avona 
pas  prononc^  pour  expliquer  ce  fait  le  mot  qui  a  6t^  dit  dcpuis  de  *'  sensibili- 
eation  conjonctivale,  d'anaphylaxio  locale/'  qu'il  rae  soil  du  moins  permia 
de  constater  que  parmi  les  premiers  nous  avons  signals  la  chose  et  not€  la 
particularity  (rune  telle  constatation. 

Mais  la  reaction  conjonctivale  ne  se  donne  pas  toujours  k  un  ph^nom^ne 
exchisiveraent  locd,  elle  peut  s'acoompagner  de  ph^noni^nes  concomitants, 
desqnels  je  vais  parler. 

Dans  le  meoie  travail  d6ja  cit6,  j'ai  montr^,  avec  Dumarest,  que  rinstil- 
lation  de  tubercuUne  pent  ^veiUer  chez  le  tuberculeux  une  reaction  gdndrale 
(lassitude,  courbature,  malfdse  vague,  c^phal^,  trouble  digestifs)  ct  une 
reaction  therniique, 

Au  moment  oO  nous  les  avons  Bignalds,  de  tela  ph4nomSne»  g^n^raux 
^taient  ni^  par  les  pronioteurs  de  la  m^thode  et  par  oes  premiers  propaga^ 
teurs.  Apr^s  notre  travail,  des  faits  confirmatifs  de  notre  opinion  ont  et6 
public  par  Aud^ud,  par  Baur,  par  Henri  Dufour.  Get  auteur  a  public 
des  courbes  thermiques  qui  rapprochfies  des  notres  forment  un  ensemble 
d^monstratif. 

La  fi^vre  peut  s'allumer  le  jour  m^me,  le  lendemain  ou  le  surlendemain 
de  rinstillation  et  la  temperature  mooter  de  deux  degrfe,  ou  de  0*6°  k  0.8°. 

L^  reactions  thermiques  ne  sont  pas  intenscs  le  plus  souvent.  Quant 
k  leur  cause,  il  ne  f aut  pas  la  rechercher  exclusivement  dans  la  conjonctivit4 
artifif ielle  puisque  des  rea<^tion«  ocidaires  tr^s  faible»  ii*accompagnent  d'une 
Elevation  de  temperature,  mais  bien  plutdt  Tattribuer  k  Taction  general  de 
la  tuberculine  sur  Torganisme  du  tuberculeux,  puisque  le  poison  baeillatre 
s^absorbe  facilement  au  niveau  de  la  muqueuse  oculaire. 

Un  gymptdme  oculaire  sur  lequel  il  a  6t6  dit  pen  do  chores,  est  celui  que 
nous  avons  signals,  consistant  en  une  dilatation  pupiilaire  de  Toeil  tubercu- 
line. Ce  symptome  n^a  pas  en  lui  m6me  de  vaJeur  spedale,  mais  d'aprfes 
nos  observations  il  rencontre  asaez  frequemment^dans  10  k  15  pour  cent  des 
epreuves,  et  nous  ne  Tavons  jaitialB  vu  signals  avant  nous.  Depuis  on  I'a 
discute  quoiqull  en  eoit  cette  mydrinse  diminue  aprfe  24  4  48  heures,  parfoia 
il  suivit  de  beautxiup  k  la  disparition  de  la  rougeur  conjunctivale,  Elle 
semble  surtout  le  fait  des  reactions  vives. 

Le  mecanisme  de  ce  sympt6rae  est  tr^  vraisemblablement  correiatif 
de  Taction  vaso-dilatatrice  propre  de  la  tuberculine.  Le  pouvoir  qu'a 
cette  toxine  de  retacher  les  fibres  circulaires  des  vaisseaux  et  d^  eapiUaires 
se  tra^luit  de  cett«  fagon  au  niv^eau  du  muscle  irien. 

Par  la  suite,  j'ai  pu  constater  sur  certains  sujets  du  myosis  pupillaife  au 
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eouTB  de  !a  rgactioa  mais  beaucatip  mmns  doirvait  que  la  mjdiiafie.  Ea 
aonmiep  il  faut  .^voir  que  I'ociikM^actioit  peut  ^ulemeat  pcoroquer  (fas 
phteotndaes  pupillair^  asBOcifis  d^Kmrrus  en  liaGK  de  toute  g^vii4  et  de 

toute  et^mfieation. 

L'emploi  de  plus  en  phis  frequent  de  t'opbtalmo-diA^ostie  par  la  tubet^ 
culine  dans  !a  pratique  jounialidre  a  soulev4  des  eramtes  au  sujet  de  riii- 
fluence  que  pourrmt  exercer  mir  une  ruction  oculaire  ^teinte  des  injecliooa 
sous  rutan^es  tb^raiieutiques  de  tuberculine, 

Ce  rappel  possible  de  roculo-r^action  a  pam  constituer  pour  S.  lAvy 
line  eontreindieation  k  rutilisation  de  la  m^tbode  de  Wolff-Ejsner  comioe 
moyen  r^v^lateur  oo  k  ritistitutioD  cbez  iin  sujet  ayant  subi  au  pn&ilable 
r^preuve  oculaiie  d'une  cure  ult^rieure  par  la  tubercullne. 

J'ai  vn  que  l^  iDjections  de  tubereuline  provoquent  presque  toujoiUB  ce 
leveil  de  la  cong^tioa  coujouctivale,  mais  que  ce  rappel  n*a  pas  une  in- 
tecusit^  et  une  dur^  capable®  de  me  faire  rallier  aux  coqcIuMoob  de  S.  lAvy* 

J'ai  constats  4galemeot  qu'un  traitement  aot^rieur  pn^long^  k  la  tubercu- 
Ene  n'imprime  pas  une  allure  particuli^re  k  T oculoreaction,  Dana  ces 
conditions,  cette  demi^re  a  ^t4  tant^t  tr^  maiqufe,  tantot  l^g^re»  sans  r^gle 
precise.  Eufio,  rimpr^gnation  par  un  s^rum  antltoxique^  antituberculi- 
neux,  qm  pourtant  neutralise  la  tubereuline  in  vHro^  n*a  pas  anuul£  cbes  le 
malade,  les  effets  de  la  tubereuline  d^posfe  sur  la  conjonctivie- 

TpSs  diacut^e  et  tr§s  brUlante  est  la  question  des  accidents  provoqu^ 
par  rophtalmo-r^actioti.  On  peut  dire  qu'actuellement  une  forte  majority 
de  m^decins  recormaissent  que  roculo-diagnostic  ne  Joint  pas  de  eette 
mnoeiiit^  absolue  qu'on  se  plaisait  k  afiirmer  au  d^but  de  son  emploi* 

Pour  ma  part,  en  debors  des  reactions  particuli^rement  prolongfej  ou 
violents,  j'ai  pu  constater  dans  mes  obsen^ations  personelle-s  ou  dans  mon 
entourage  des  accidents  rMs,  Je  ne  peux  les  rapporter  ici;  ils  sont  rdums 
dans  la  th&se  que  j'ai  inspire  4  M,  De  Comboury  et  dans  un  travail  en 
collaboration  avec  ce  dernier,  public  dans  le  Journal  de  Ph>^iologie  et  de 
Pathologie  g^n^rale,  Entre  autres,  'fm  notd  de  la  k^atite  limbique  avec 
ulc^rutioos  marginals  corn^nnes,  de  la  k^ratite  phlyctenulaire,  deux 
ulcerations  de  la  comfe,  de  r^p^clerit^  g^n^raUsi.  Ceci  montre  que  le 
qualiiicatif  d'inoffensif  eat  loin  de  la  r^alit^  clinique,  car  ces  faits  sont  bien 
peu  nombreux  k  c6t6  de  ceux  semblables  qu'on  a  apporti  de  tous  e6t€5. 
Je  sermt  plus  exact  de  dire  que  rophtalmo-r^action  est  un  proc4d€  commode 
de  diagnostic,  rams  en  retenant  qu'il  peut  6tre  suivi  de  complications  locales 
capables  d'entrainer  des  alterations  serieuses  de  la  vision* 

D'autres  auteurs  ont  insist^  sur  les  inconv^nients  moraux  qu'elle  pr&ente 
'  le  malade.  Cet  effet  psychique  est  certain.  Je  peux  citer  deux  obser* 
rattens  dd  que  Dufour  apelle  ''la  neurasth^nie  consecutive  k  la  reaction 
oculaire." 
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II  est  bien  entendu  qite  toutes  les  precautions  d'asepsie  doivent  fitr^ 
prisesi  que  la  solution  de  tuberculine  doit  ^tre  avantageusement  abaiss^ 
jusqu'fi,  ^  ou  yiif,  que  rint^grit4  tie  I'oeil  instilll  doit  ^tre  v^rifi^  au 
pi^alable*  Malgr^  cela  des  symptdmes  eimuyeux  peuvent  se  produire. 
En  dehors  des  moyens  proposes  pour  les  combattre,  je  me  sub  trouv^  assez 
bien  de  l^application  toutes  les  8  heures  d^ine  coilyre  k  I*adr6iialine  au  3000c. 

Je  ne  parlerais  pas  des  suites  ^loign^s  de  rophtalrtio^r^action  au  point 
de  vue  ophtalmologique  pour  n'ayant  par  de  documentB  aur  ce  sujet, 

II.  Faits  Exp^rtmentaitx. 

Certaines  remarques  m'ont  frappd  en  d^pouillant  les  observations  croph- 
talmo-r^actions  positives  k  la  tuberuuline  se  produisant  chez  des  malades 
non  tuberculeux  cliniquement.  En  particulier,  la  eonstance  et  Tallure 
speciale  de  la  conjonctivite  tuberculinique  chez  lea  t>T>hiques  m'ont  fait 
6mettre  rh>^otb^  que  le  ph6nomdne  de  Wolff-Eisner  se  produisait  surtout 
cbez  des  individus  en  4tat  ^vrintoxinisatiou/'  c'est  k  dire  dont  rorganisme 
est  iinpr4gn4  et  sensibilis^  par  une  toxine  quelconque  k  condition  qu'elle 
jouisse  de  propri^tfe  vaso-dilatatrit^es.  En  effet,  roculo-r^action  est  rfiducti- 
ble  &  un  acte  organique  vaso-moteur.  II  est  produit  par  une  toxine  vaso- 
cUlatatrioe,  la  tul>erculin6j  chez  un  aubjet  dont  !c3  centres  nerveux  vaso- 
dUatateurs  sont  sensibilis^s  par  une  intoxinisation  tuberculineuae  et  pr^§par& 
de  ce  ehef  k  r^agir  k  des  incitations  p^riph^riques  du  m^me  ordre. 

Un  grand  nonibre  de  toxines  microbiennes  possedant  un  pouvoir  vaao- 
dilatateur  analogue  k  celui  de  la  tul^ereuline,  je  pouvais  e6p<5por  d^velopper 
exp4rimeutalement  raptitude  k  r^agir  k  la  tuberculine  instilJ^^  aur  la  con* 
jonctive  ch^z  des  animaux  non  tuberculeux,  inals  impregnSs  par  ces  diveraea 
toxines,  De  ces  expi^rienees  conimuniqui^s  k  la  Soci^t^  de  Biologie»  il 
r^ulte  que  des  lapins  non  tuberculeux  intoxiqu^  progresaivement  avcc  de 
la  tuberruline,  et  aver  les  toxines  du  bacille  d'Eberth,  de  staphylocoque  et 
du  bacille  dipht^^rique,  ont  pr^nt<S  des  oculo-r^actions  positives  au  cours 
de  ces  diverses  impregnations  toxiniques. 

Done,  ces  diverses  toxines,  toutes  vaso-dUatatriees,  ont  ^t^  capables  de 
cr^r  chez  ces  lapins  indemnes  de  tuberculose  Taptitude  k  r^agir  localentent 
k  la  tuberculine.  A  la  phase  moyenne  de  ces  intoxinisationsp  Toculo- 
reaction  s'est  manifestde  avec  le  plus  de  Wquence  et  le  plus  dlntensit^. 
La  toxine  dberthienne  a  d^veloppd  la  capacity  r^aetionnelle  h  la  tuberculine 
d'une  fagon  plus  active  que  la  tuberculine  elte-m^me.  C'est  14  un  fait 
important,  et  il  semble  qu'il  sufRse  k  expliquer  les  oeulo*r^actions  positives 
et  intenses,  presque  la  r^gle  en  clinique  eliez  le^j  typliiqueSt  sans  invoquer 
la  prince  conatante  de  quelques  bacilles  tuberculeux  dans  leurs  ganglions 
mesent^riques. 

La  toxine  dipht^rique  paratt  ^galement  jouir  du  m^me  pouvoir.    Quant 
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k  la  toxine  staphylocoeeique,  ses  effets  analogues  se  d^veloppent  plus  lente- 
ment  et  plus  faiblement. 

Par  centre,  k  cette  phase  de  Texp^rience  ou  les  intoxications  tubereulin- 
ique  et  ^berthienne  plus  chroniques  commengaient  k  d^velopper  un  ^tat 
d'immunisation  contre  leurs  effets,  la  reaction  conjonctivale  a  d^lin^  en 
intensity  et  en  nettct^,  Tavantage  restant  alors  k  la  tuberculine. 

Cette  attenuation,  et  m^me  la  disparition  de  la  reaction  locale  oculaire 
k  la  tuberculine,  lorsque  Torganisme  est  satur^  par  ce  poison,  a  ^t£  bien 
d^rite  par  MM.  Calmette,  Breton  et  Petit. 

Done,  k  un  moment  donn6  d'une  impregnation  toxinique,  des  sujets 
non  tuberculis^s  ont  offert  une  reaction  oculaire  po^tive  qui  aurait  pu  faire 
condure  k  tort  k  Texistence  d'une  tuberculose  en  Evolution.  L'oculo- 
r^action  k  la  tuberculine  n*est  done  pas  sp^eifique.  Elle  n'a  pas  une  valeur 
r^v^latrice  absolue. 

Dans  d'autres  recherches,  j'ai  constats  que  deux  chevaux  producteurs 
de  s^rum  antidipht^rique,  et  en  cours  d*immunisation  depuis  plus  de  douze 
ans  ont  present^  une  oculo-r^action  positive  k  la  tuberculine.  Deux  autres 
chevaux  fournissant  du  s^rum  antit6tanique  ont  eu  ^galement  des  reactions 
positives  mais  moins  marqudes  que  les  pr^c^entes.  Ces  reactions  s'ex- 
pliquent,  en  Tabsence  de  toute  infection  tuber(*uleuse,  par  le  m^canisme  mis 
en  lumifere  dans  les  experiences  pr^c^entes:  toutefois  la  toxine  t^tanique 
parait  moins  apte  que  la  toxine  dipht^rique  k  ^veiller  cette  susceptibility 
r^actionelle. 

On  voit  done  que  roculor^action  k  la  tuberculine  peut  exister  chez 
Tanimal,  das  les  conditions  d'intoxinisation  sp^ciales,  en  Tabsence  de  toute 
l^ion  tubereuleuse  en  Evolution  ou  latente.  L'oculo-r^action  n'est  done 
pas  une  m^thode  de  diagnostic  ayant  une  valeur  clinique,  sp^cifique  et  ab- 
solue. II  m*a  6x6  possible  de  mettre  en  lumi^re  chez  Thomme  Taptitude 
k  la  reaction  conjonctivale  cv66  par  certaines  infections  autres  que  la  fi^\Te 
tj'phoule.  Aussi  chez  10  syphilitiques  examines,  les  malades  arriv^  k  la 
pleine  eniorescence  de  la  p6riode  secondaire  ont  eu  des  reactions  positives; 
les  portcurs  de  chancre  indur6  n*ont  rien  pr^s^nte  apr^s  la  tuberculination 
oculaire.  Mais  dans  tons  ces  cas,  il  est  k  remarquer  que  la  reaction  a  dtd 
lente,  tardive  comme  si,  sp6cificit6  tuberculeuse  faisant  d^faut,  la  con- 
jonctivit6  ne  se  produisait  qu':\  raison  de  la  sensibilisation  nervomotrice 
du  malade  par  son  infection  totius  substanticc  resultant  du  virus  syphilitique. 

Par  la  suite,  des  obser\'ations  analogues  viendront  probablement  ren- 
forcer  cette  manidre  de  voir.  R6cemment  M.  Baur  dans  un  article  de  la 
Revue  de  la  Tuberculose  (Juin  1908)  a  fait  la  constatation  suggestive  suivante: 
Sur  6  malades  atteints  d'ict^re  et  non  tul)erculeux,  5  ont  des  ophtalmo- 
r6actions  positives.  L'auteur  ajoute  que  ces  observations  d'ict^riques, 
r6agissant  positivement  k  Tinstillation  du  tuberculine,  sont  pour  lui  absolu* 


Sim  L'oPHTALMO-REACTriON   X  LA  TUBERCULrNE, — AELOINa. 


501 


ment  superposables,  aux  faits  exp^rimentaux  que  ]'ai  signalfe.  Evidemment, 
tous  c^s  conatatations  portent  une  atteinte  k  la  valeur  sp^cifique  absoliie 
de  roculo-r^action.  N^anmoins,  dans  la  pratique  m<kiicale,  une  ophtalmo- 
r^action  poMtiye  &  la  tuberculine  est  une  grave  pr^somption  en  faveur  de 
la  tuberculose;  par  centre,  on  ne  peut  paa  ^Hminer  d'une  faQon  ccrtaine 
rinfection  bacillaire  du  sujet  au  caa  de  reaction  negative,  de  Taveu  m^me 
des  plus  ardents  d^fenseurs  de  la  m^tbode. 

C'est  entendu  que  remploi  de  la  tuberculine  reste  un  oes  meilleura  pro- 
gM^  scientifiques  sinon  le  meilleur  pour  diagnostiquer  une  infection  tul>er- 
culeuse  m^me  trfes  l^g^re,  Mais  les  preuves  abondent  que  la  reaction  tuber- 
cuUnique  pratiquement  consider^  comme  sp^cifique  ne  Test  pas  en  sena 
rigoureux  du  mot.  II  y  a  dam  ces  reactions  h  consid^rer  deux  faeteura, 
I'agpnt  provocateur,  et  Taptitude  k  r^agir.  Pour  peu  que  I'on  examine  at- 
tentivement  e^  questions,  on  ne  peut  s*emp$cher  de  penser  que  la  facteur 
qui  emporte  sur  Tautre  est  Tapparition  chez  le  sujet  de  Inaptitude  k  r^agir 
qui  se  developpe  sous  Finfluence  de  telle  ou  telle  infection  bien  d^fin^.  Si 
alors,  chez  un  tel  sujet  pr^t  k  la  reaction,  en  raison  de  son  infection  sp^cifique, 
on  fait  agir  un  poison  microbien  homologue,  on  obtient  la  reaction  maxima. 
Des  toxines  h^terologues  seront  elles  aussi  capables  bien  souvent  de  pro- 
voquer  un  ph^nomfene  r^aetionnel  d'analogue  au  premier,  mois  qui  ne 
saurait,  dans  ce  dernier  cas,  ^tre  qualiiid  de  sp^cifique.  Dans  cet  ordie 
d*id6e,  un  travail  recent  de  Ludmersen  et  Glenny  (1)  est  tr^  remarquable. 
Ces  auteura  ont  obtenu  des  reactions  k  la  mall^ine  thermiques  et  locales, 
chez  des  chevaux  non  morveux  mais  qui  4taient  impr^gn^  avec  de  la  toxine 
dipht^rique,  ou  d'autrea  produits  microbiens  tuberculine,  produits  solubles 
du  bacillus  coli,  de  TEberth,  du  streptocoque,  du  staphylocoque,  pyocyanique 
etc.  Dira-t-on  apr^  cela  que  ta  niall4ine  donne  des  reactions  diagnos- 
tiques  d  We  vaJeur  absolue?  Non,  cela  est  impossible  comme  pour  la  tuber- 
culine; mais  en  pratique,  la  mall^ination  a  n^anmoins  une  grande  valeur. 

Jjes  recherches  de  Schick  sur  la  cuti-r4action  k  la  toxine  dipht^rique  chez 
les  enfants  dipht^riques  et  tuberculeux  et  celles  de  Gutz  sur  les  reactions 
certaines  cutan^es  obtenues  avec  n'importe  quelle  toxine,  ne  viennent  eUes 
pas  confirmer  mes  experiences.  Gutz  a  vu  que  75%  des  tuberculeux  ont 
une  reaction  cutan^  positive  par  !a  tuberculine  et  50%  une  reaction  positive 
avec  d'autres  toxines.  Sur  126  enfants  68.4%  ont  r^agi  k  la  tuberculine, 
42.1%  k  la  toxine  diphtMque,  36.8%  k  la  toxine  paratyphique.  II  dit 
encore  que,  dans  d'autres  recherches,  60%  d'enfants  tuberculeux  ont  r4agi 
k  la  tuberculine  aussi  qu'aux  toxiBea  diphtdriques  et  typhiques,  et  40%  k 
la  toxine  parat>T)hique. 

Telles  sont  les  id4es  que  je  voulais  expoaer  sur  le  m^canisme  et  la  valeur 
de  roculo-r^action.  Ont  peut  done  conclure  que  la  reaction  oculaire  k  la 
tuberculine  r^v^le  dans  la  grande  majorit4  des  cas  une  infection  tuberculeuse* 
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EUe  peut  ^gaJement  se  produire  chez  des  indiv^dus  noa  tuberculisfe  mais 
en  ^tat  **d*iBtoxmisation/*  c'est  4  dire  dont  rorgaakme  est  impr^gii6  et 
sensibilis^  par  une  toxiDe  qudeonque  joulasant  de  propridlfe  vaso<matar 
trices.  L'oculor^action  n'aurait  done  pas  une  valeur  absolue  au  point  de 
vue,  th6orique,  mais  aeulement  une  valeur  relative. 

III.  Etude  Compabative  de  i/OcjJhontjLonoN  et  de  la  SEROHtACnoN 
AoGLDTrK^iNTE  Bachj^aire. 

n  est  venu  k  Vid^  de  divers  observateum  de  mettre  en  parallfele  les  fecisei- 
gnements  (sur  la  valeur  definitive  d^quels  il  a  fallu  souvent  dfik  revenir) 
fournig  par  les  reactions  cutan^  et  oculaire, 

De  ces  recherches,  il  est  difficile  de  conclure  pour  Tune  ou  Tautre  m^thode, 
bien  que  roculo-diagnostic  semble  Temporter  en  sensibility — peut-etre  ex- 
cessive d'ailleuns — ^sur  le  euti-diagnostic. 

Quoi  qu*il  en  soit,  de  telles  obsen^ations  se  boment  k  eonstater  la  capacity 
r^actionnelle  plua  ou  moins  grande  d'un  sujet  soup^inn^  de  bacillisation 
tuberculeuse  vis-A-vis  d'un  seul  et  identique  agent  provocateur  de  cette  i^ 
action,  la  tuberculine.  En  r§alit4,  les  faits  accumulfe  dans  cet  ordre  d'id^ 
d^montrent  exclusivement  Tinfluence  que  la  voie  d'in  trod  action  de  la  tuber- 
culine  dans  un  organiBme  tuberculeux  peut  exercer  sur  Taptitude  de  cette 
toxine  k  provoquer  ult^rieuremeDt  une  reaction  r^v^Iatrice. 

U  ne  nous  apparait  pas  que  c^  recherches,  ditea  comparatives,  puissent 
Itre  envisage  comme  une  critique  de  la  valeur  s^m^iologique  de  Tune  ou 
de  Tautre  m^thode,  puisque,  nous  le  r6p^tons,  Tagjent  essentiel  de  la  ruction 
est  le  m^me  dans  les  deux  cas;  seul  le  mode  d'introduction  varie.  Ces  con- 
siderations m'ont  sugg^re,  d'essayer  parall^ement  en  collaboration  avec 
M,  Dumarest,  la  aero-agglutination  bacLUaire  suivant  le  precede  de  S.  Ar- 
loing  et  P*  Courmont  et  rophtalmo-reaction  k  la  tul^erculine.  Dans  ces  con- 
ditions, il  devenait  interessant  de  voir  si  la  reaction  humorale  et  la  reaction 
oculaire  donneraient  des  reponscs  concordantes  ou  divergentes,  de  eonf  ronter, 
dans  une  certaine  mesure,  les  rensiegnements  diagnostiques  que  foumissent 
chess  un  malade  suspect  de  tuberculose  la  recherche  de  sa  sensibilite  k  la 
tuberculine  et  du  pouvoir  agglutinant  de  son  serum  vm-k  vis  du  bacUle  de 
Koch. 

A  cet  effet  nous  avons  soumis,  avec  M.  Dumarest,  des  malades  du  sana- 
torium d'Hauteville  (Ain)^  4  cea  deux  procedes.  Or,  ces  essais  parallMes  ont 
donne  Im  chiffres  suivants,    Sur  40  cas; 


Powtive......* 31  foii* 

Native ..,-.  4  — 

Douieuse. , &  — 


t'OEtrrALMO>^aidLGVioir  a  krt: 

Positive 25  foia. 

Negative .-.  6   — 

Douteuae 9   — 
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Ccla  itjvieat  k  dir^  que,  si  I'appr&iation  clinique  avait  6i6  subordonn^  h 
la  constatatioa  de  Tun  ou  de  Tautre  de  C€a  aign^,  on  aurmt  pu  affirmer  la 
tubermdose  31  fois  avec  le  e^ro-diagnostic  et  25  fois  seulement  avec  roculo* 
diagnostic.  Par  contre^  il  aurait  fallii  conclure  k  la  noii-ap^cificit^  daoa  6  cas 
d^ophtalmo-rdaction  centre  4  cas  de  s^ro-rgaetion.  Le  doute,  enliii,  eftt 
exists  9  fob  apr&s  T^sai  oculaire  et  5  fois  aprCs  Vemtil  humoral. 

IjC  s^ro-diagnoatic  a  4^14  positif,  en  contradiction  avec  uae  ophtalmo- 
F^actlon,  negative,  dans  4  cas:  une  tuljerculose  osseuse  et  pulmonaire 
guerie;  une  tubercidose  fibreuse  non  en  Evolution;  une  tuberculose  fibro- 
cas4euse  parenchymateuse  bien  localise  et  peu  Evolutive  mais  uon  guerie  et 
une  fibreuse  progr^sive. 

Inversement,  nous  avons  pu  voir,  mais  plus  rarement  et  avec  moins  de 
nettet^,  rocuto-r^action  plus  affirmative  que  la  a^ro-r6action. 

D'autre  part,  trois  malady  n'ont  r^agj  qu'h  une  seconde  instillation;  ce 
qui  f£ut  r^fl^chir  sur  les  inconstances  de  la  m^thoiie. 

J*ai  receuilU  avec  M.  De  Caraboury  une  nouvelle  s4rie  d'obsorvatioiia 
diniques,  que  je  poursuis  joumellemeat  d'ailleurs,  dans  iesquelles  I'ophtalmo- 
r^aetion  et  la  slro-r^action  ont  4t4  faites  simultanlment. 

Ces  obeervations  sont  r^imies  en  trois  groupes  principaus  qui  compren- 
nent, 

A.  Lee  afifections  cliniqueraent  tuberculcuaes. 

B.  Les  affections  eliniquement  non  tuberculeuses. 

C.  Les  maladies  infectieuscs  aigues  ou  ehroniques.    Void  les  r^ultata. 

A,  Affections  Cliniquement  Tuberculeuses, 

De  49  observations  de  malades  cliniquement  tuberculeux  k  diff£miti» 
p^riodes  on  est  autorisd  h  conclure: 

L  Au  stade  III,  reaction  oculmre  manque  rarement  (2  fois  but  12)*  La 
frequence  de  la  s^ro-r4action  est  presque  aussi  graude.  N^anmoins  les  r^ 
sultats  foumis  par  les  deux  mdthodes  semblent  £*tre  en  raison  invert  les  unes 
des  autres^  c'est-^dire  qu'^  une  ophtahno-r^action  trds  positive^  correspond, 
en  g^n^ral,  une  s^ro-r4action  plus  faible  et  vice  verm; 

2.  Aux  stades  I  et  II,  les  deux  proc#d6s  domient  d^  indications  tr^  aenai- 
blemeni  concordantes; 

3.  Dans  les  formes  aigues  (forme  pneumonique,  congestion  aigue,  gra- 
nulie)  rophtalmo-r^action  est  positive  et  la  s6ro-r£action  negative.  Cette 
absence  de  reaction  humorale  a  toujours  H€  constats  par  S.  Arioing  et 
P,  Courmont  dans  les  circonstances  cliniques  semblablesj 

4*  Dans  les  pleurfeies,  I'ophtalmo-r^action  s^est  montr^e  plus  frgquente 
que  la  s4ro-rdaction.  II  faut  toutefoLs  noter  que  la  nature  tuberculeuse  des 
^panchements  pleuraux  n'a  pas  toujours  6ii  d^montr<^e.  Pourtant,  k  d^faut 
de  rinoculation  du  liquide,  la  formula  leucocytaire  a  ^t^  recherche^p    Des 
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mononucl&)ses  pleurales  ont  ooincid^  avec  une  oculo-r6action   n^ative 
laquelle  a  6i6  positive  avec  une  formule  polynucl^aire; 

5.  Dans  les  formes  chroniques  k  Evolution  lente  et  b^nigne,  ou  marchant 
vers  la  gu^rison,  ou  dans  les  tuberculoses  locales,  les  deux  inactions  sont  en 
raison  inverse  Tune  de  Tautre;  mais  ici  Toculo-rtoction  est  preeque  toujours 
negative  alors  que  la  s6ro-r£action  est  positive. 

B.  Affections  Cliniquement  non  Tuberculeuses. 

1.  Dans  17  cas  ou  la  tuberculose  n'^tait  pas  cliniquement  appr6eiable, 
et  oil  r^l^ment  infectieux  aigu  ne  jouait  pas  un  rAle  preponderant,  Toculo- 
r^action  a  6i6  positive  sept  fois,  negative  dix  fois; 

2.  La  s^ro  agglutination  a  donn^  5  r^sultats  positifis  et  3  n^gatifs;  neuf 
fois  le  s^rum  sanguin  a  fait  preuve  d'un  l^ger  pouvoir  ag^utinant  permettant 
soupgonner  par  cette  nuance  une  tuberculisation  leg^re  du  sujet. 

3.  Dans  Thypoth^  d'une  tuberculose  latent  k  r^lever  par  Temploi  de 
ces  deux  proc^dds,  la  s6ro-reaction  apparaitrait  done  comme  plus  delicate 
que  roculo-r^action. 

C.  Maladies  Infectieuses  Aigues  ou  Chroniques. 

1.  Les  affections  rhumatismales  aigues  donnent  des  reactions  positives 
avec  les  deux  m^thodes; 

2.  Les  affections  rbumastismales  chroniques  ne  r^a^ssent  pas  aussi  r^gu- 
li^rement  k  la  tuberculine,  mais  pr^sentent  trte  souvent  une  s^ro-reaction 
positive; 

3.  Au  cours  de  Tinfection  typhique,  une  ophtalmo-r^action  positive,  trfes 
intense  et  rapide  dans  son  apparition  est  pour  ainsi  dire  la  r^gle.  Le  s^rum 
des  typhiques  est  simultan^ment  capable  d'agglutiner  les  bacilles  tuber- 
culeux.  Toutefois,  Tintensite  de  la  reaction  humorale  est  proportionnelle- 
ment  moindre  que  celle  de  la  reaction  oculaire. 

L'examen  de  tous  ces  faits  permet  de  conclure  en  faveur  de  la  s6ro-r6- 
action  bacillaire  agglutinante  plutdt  qu'en  faveur  de  roculo-r^action.  Nous 
n'h^sitons  pas  k  accorder  k  la  reaction  humorale  la  priority  dans  r6chelle 
de  la  valeur  sem6iologique  des  deux  proc4d6s  et  cela  pour  les  raisons  suivantes: 

1.  La  reaction  humorale  est  plus  constante  relativement  k  Tensemble  des 
cas. 

2.  Elle  est  plus  nuanc^e,  dans  un  m£me  cas.  Chex  les  m^mes  malades,  au 
cours  de  recherches  prolong^es  plusieurs  ann^cs,  elle  suit  une  curieuse  Evo- 
lution en  rapport  avec  les  phases  de  la  maladie  et  de  la  resistance  du  sujet. 
De  ce  chef,  elle  prend  une  certaine  valeur  pronostique. 

3.  Elle  est  plus  constante  au  mSme  moment  d'une  evolution  morbide. 

4.  Elle  est  plus  certainement  inoffensive,  en  tout  cas  moins  desagreable 
pour  le  patient. 
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Je  terminerai  cette  4tude  par  quelques  consid^rationa  sur  les  cauaea  et  la 
sigfiification  dea  ri^aetions  oculaire  et  humorale. 

Les  mat^riaux  qui  ont  Hi  r^iinis  vontrils  perraettre  uo  essal  d'interpm* 
tation  de  la  valeur  de  rophtaimo-r^action  h  la  tubercutine. 

Un  fait  se  d^gage  nettement  d^  Tabord,  L'ophtalmo-r^aefion,  qui  a  4tfi 
pr^sent^  esseiitieliement  comme  un  moyen  de  diagnostic  d'une  valeur  cli- 
mque  absolue  et  infaillible,  ne  permet  pas  de  i^vdler  k  coup  stir  la  tuber- 
culoae  partout  oCl  elle  exbte.  En  cela  rophtalmo-rdaction  est  deveniie  legale 
des  diverges  autres  m^thodes  qui  pas  plus  qu'elle,  sur  le  terrain  biologique 
et  cllmque,  oe  sauraient  pr^tendre  k  rinfaillibilitd. 

En  effet,  rophtalmo-r^action  n'exist^  pas  dans  tous  I^  cas  oii  les  symp- 
t6mes  cliniques  et  la  rdalit^  tangible  qu'est  ie  bat-ilie  de  Koch,  constats  dans 
les  sSer^tions  du  malade,  permettent  d'afErmer  la  tuberculose,  et  oela  sans 
que  3on  absence  puisse  6tre  imput4e  k  la  ddf alliance  des  forces  j^actionnelles 
de  rindividu. 

Par  eontpe,  elle  s'observe  dans  un  grand  nombre  d'afTeetions  oO  la  tubeiv 
culose  ne  saurait  Hre  saspect^  conime  agent  causal,  ce  qui,  pour  certains, 
tdmoignerait  de  sa  sensibility  k  une  tuberculose  cliniquement  latente* 

Nous  rfeervons  pour  plus  tard  la  question  de  la  frequence  de  Toculo- 
Inaction  dans  les  maladies  aigties  infectieuses. 

D^un  autre  c6t4,  que  devons-nous  dire  de  la  sdro-agglutinatlon  bacillaire? 

En  ce  qui  coneeme  1^  tuberculoses  pulmonaiFes  caractdris^,  elle  est 
prtente  dans  les  cas  oh  S*  Arloing  et  P.  Courmont  ont  dit  Tavoir  rencontr^, 
c*eat-4-dire  dans  la  grande  majority  des  cas,  non  dans  tous,  Elle  manque,  en 
effet,  chez  les  cachectiquea  ou  dans  les  caa  de  tubereulisation  aigue.  Une 
a^ro-r^action  positive  constitue  en  aomme  un  signe  de  grande  probability 
d'une  tuberculose  en  Evolution  ou  latente,  raais  une  s4ro-rdaction  negative 
n'autorise  pas  k  eonclure  k  Fabaence  de  toute  Idsion  tuberculeuse, 

A  nos  yeux,  I'ophtalmo-rdaction  k  la  tuberculine  et  la  sdro-n5action  baeil- 
laire  ne  pr^aentent  done  pas  plus  Tune  que  Tautre  une  valeur  sdmdiologique 
absolue.  Elles  ne  saurment  perraettre,  au  cas  oii  elles  sont  negatives,  de  nier 
la  tuberculose,  et  m^me  au  cas  oii  elles  sont  positives,  il  s'agit  de  savoir  si 
elles  donnent  la  certitude  d'une  infection  tuberculeuse,  k  rexclusion  de  toute 
autre  infection. 

Leur  signification,  d*une  fa^on  g^n^rale,  est  peut-^tre  different©,  C'est 
du  moins  oe  que  TeKamen  de  nos  observations  nous  autortse  k  supposer. 

Plus  inatructives  k  ce  point  de  vue  sont,  en  effet,  les  divergences  entre  ees 
deux  proc^d^s  de  diagnostic  que  la  concordance  de  leura  r^ultats,  car  ces 
divergences  aemblent  foumir  un  apergu  sur  le  m^camsme  intime  de  («3  deux 
ph^nom^nes  et  leur  donner  leur  vrale  signification. 

T!  eat  curieux,  k  tout  prendre,  de  voir  ces  deux  m^tbodes,  dent  le  but  est  de 
montrer  la  tuberculose  l^  oCi  elle  e^dete  mais  oCi  quelquefois  on  est  peu  enoLlii 
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Miuis  k  ne  fwwMfrar  qoe  bi  lukrvryoar  pttbtofimt,  oe  ^^ot^oo  pn  lea 
/tfmtfs  4iifiil!ti  oA  TeaipQieomieiiieDl  tubettnliiiettx  esl  i  mm  maTiintini,  pt^ 
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93  e'epi  de  /onnai  d  ivdMiimi  ehvniqm  pti^ems  cfts  aoot  k  conadfiicr. 

Lomqiielestijet  ^ubit  ks  premii^res  atieintes  du  badUe  de  Kidi,  ^Ace  aox 
|0miea  qaH  aSettlB,  oo  volt  apparaXti^,  Taptttude  de  la  conjunctm  4  e4- 
nf^  k  oeOe  tnioie  toxbe  tuberciikuse.  Ces  coQcEtkMis  pioductrices  de 
TciciikMinelion  ont  ^  hien  d^noDtrte  exp^imenlalement  par  M.  Cahaeue 
el  tm  Bhrea,  A  ce  moment,  la  r^actioii  d'auUMmniuBtsalioii  de  rorgmiane 
o'm  pas  en  ie  temps  de  ae  repHKluiie  et  la  sercMmctioo  est  neg^v^  Ibb 
que  le  pfoeeavos  mfeciaiit  progresse,  de  pair  mv^  rmtoxmisatiDQ  tuben^i- 
leuie  i^affirme  la  r^aetioii  d' iomiiiiusatioii  ei  Too  Toti  apparaitre  le  pouToir 
^ggNlieut  daoa  le  e^nucu 

Suivajsi  lafomedelamakdie,  suivaiii  le  degiti  et  le  Eoodeder^actkmde 
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chaque  malade,  siuvant  la  virulence  et  le  pouvoir  toxinogSne  du  baclle  in- 
fectant,  I'oculo-reaction  prime  en  mteiiait4  la  sdro-rfiaction  ou  vice  verm^  on 
Tune  est  presque  absent  par  rapport  k  Tautre  tr^  accus^e, 

Suivant  auasi  revolution  de  la  ttiberculose  vera  une  issue  favorable  ou  au 
eontraire  fatale,  lea  reactions  oculaire  ou  bumorale  ont  la  prfe^anoe  Fime 
sur  Fautre.  La  reaction  humorale  ac  recontre  surtout  trfcs  intenm*  dans  les 
cas  favorableSj  et  peut  avoir,  par  consequent,  une  valeur  pronoHtique  iiitrin- 
Bdque  rfelle,  que  ne  ixjss^derait  pas  pour  nou^,  h  un  dgal  degr^j  rophtalmo- 
rdaction*  L'exameu  des  fails  cMniques  foumit  une  grande  vraisemblance 
k  cea  hypotheses. 

Restent  les  affedions  tubercuktises  d  bacUle$  atUtiuis  ou  eertaines  maladies 
chroniquea  de  Tappareil  respiratoire  oii  la  tuberculose  a  pu  6tre  en  lignc  k  un 
moment  donn6,  mais  s'e^t  fiteinte  en  provoquant  un  certain  degr^  dlm- 
munit^  du  sujet*  L^  on  trouve,  comme  par  exemple  dans  ua  cas  de  gommea 
tuberculcuses  cutan&s,  une  ophtalmo-r^action  negative  et  une  s£ro-ag^uti- 
nation  trds  positivep  Ce  cas  ne  riSunit-il  pas  en  elinique  les  conditions  requises 
expdrimeatalement  pour  vacciner  un  animal  contre  la  tuberculose,  k  savoir 
ua  baciUe  i^eu  virulent  et  peu  toxinog&ne,  un  bactlle  att^nu^,  comme  S. 
Arloiag  Ta  montrfi  exbter  depuis  longtempa  et  si  frdquemmcnt  dans  les 
tuberculoses  locales. 

Ou  bten  a-t-on  affaire  k  un  emphys€mateux  de  vaeille  date  chez  qui,  dana 
un  pass^  df^k  ancien,  on  a  pu  trouver  de  la  tuberculose,  la  s^ro^agglutination 
aura  des  chances  d'etre  positive  et  rophtalrao-rdactioa  negative. 

Lea  rfouhats  auxquels  je  suis  arriv<S  avec  M.  P.  Courmoat  en  recherchant 
Toculo-ri^action  et  la  s6ro-r^action  chex  les  vieillards  sont  confirmatif s. 

L'in verse  se  produit  dans  les  pleur^ies,  maladies  essentiellement  pr^ispo- 
santcs  k  Tinfection  tuberculeuse  pulmonaire  ult^rieure. 

Voici  quelques  reniarqucs  faciles  k  fairc  sur  le  parall^lisme  ou  la  discor- 
dance des  deux  m^thodes.  Evidemment ,  U  ne  saurait  ^tre  question  de  r^^es 
fixes  dans  une  raaladie  oft  les  pfiriodes  de  rfeLstance  de  T^onoraie  ou  de 
victoire  de  I'ag^nt  inf  ectant  se  succ6dent  comme  dans  la  tuberculose  et  d'auasi 
variable  fagon, 

Mais  k  un  moment  donn^  de  revolution  d'une  tuberculose,  une  opbtalmo- 
r^action  positive  et  une  s6ro-r^actioa  negative  nous  semblent  d*un  pronostic 
douteux.  L'inverse  indiquerait  une  Evolution  favorable.  Une  intensity 
quasi-^gale  des  deux  ph6noro5nes  prouverait  queTorgankme  est  dans  un  4tat 
d*^uihbre  indifferent  de  reaction,  susceptible  d'6voluer  vers  la  gu^rison  ou 
de  subir  des  influences  ddfavorabl^. 

Rarement  la  sero-rtSaction  et  Toculo-rdaction  sont  en  coatradiction  pour 
ua  m^me  malade  au  cours  de  diverse©  affeHiom  non  tubcrculeuses  et  peu  infeo- 
tieuses  par  leur  nature.  Mais  dans  ces  cas,  la  reaction  agglutinante  est,  en 
g^n^ralj  plus  fr^quente  que  la  reaction  oculaire*    Ceci  signifierait  que  cea 
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divers  malades  infect^s  k  une  p^ode  de  leur  existence  par  un  bacille  attdnu^ 
en  ont  triomph^  en  s'immunisant,  d'oiH  leur  pouvoir  agglutinant  positif ,  mais 
comme  leur  impregnation  toxinique  est  nulle,  ils  ne  possddent  pas  Taptitude 
k  la  reaction  oculaire. 

En  Tesp^ce,  roculo-r^action  dirait  peut-6tre  mieux  la  v6nt6  quant  k  un 
processus  tuberculeux  actuel  que  la  s^ro-r^action  dont  la  r^ponse  serait 
susceptible,  jusqu'^  un  certain  point,  d'induire  en  erreur  un  clinicien  non 
rompu  k  son  interpretation. 

Notre  hypothtee,  qui  ferait  de  la  reaction  de  WolflF-Eissner  et  Calmette  une 
preuve  d'intoxinisation  en  g^n^ral  et  de  la  reaction  de  S.  Arloing  et  P.  Cour- 
mont  celle  d'une  immunisation  de  Torganisme,  regoit,  il  faut  Tavouer,  une 
trds  apparente  confirmation  si  Ton  examine  ce  qui  se  passe  au  cours  de  la 
/i^vre  typholde  par  exemple. 

Tous  les  auteurs  qui  ont  appliqu^  rophtalmo-r6action  k  la  tuberculine  chez 
des  t3rphiques  sont  unanimes  k  proclamer  la  Constance,  la  nettete,  la  violence 
m^me  des  reactions  conjonctivales  chez  de  tels  malades  indemnes  de  tubercu- 
lose.  Or,  la  dothienenterie  est  une  maladie  oik  Tintoxication  aigue  par  les 
toxines  microbiennes  est  de  plus  accus^e. 

Mais  par  contre,  cette  infection  provoque  un  processus  d'immimisaton 
d'autant  plus  actif  et  d'un  pronostic  d'autant  plus  favorable  que  la  reaction 
agglutinante  de  Widal  atteint  un  taux  plus  flev^,  ainsi  que  Ta  bien  montr^  P. 
Courmont.  Aussi,  sans  nier  la  specificity  des  agglutinines  microbiennes,  il 
est  certain  que  ces  agglutinines  t)rphique8  peuvent  agir  dans  des  limites 
moindres  sur  d'autres  microbes,  en  particulier  sur  le  bacille  de  Koch.  Ceci 
explique  pourqoui  k  c6te  de  Toculo-reaction  positive  on  rencontre  une  s^ro- 
reaction  bacillaire  positive  elle  aussi.  Cette  question  trte  delicate  est  encore 
k  reserver. 

Toutefois  les  deux  phenomtoes  existent  simultanement,  leurs  causes  pro- 
ductrices  intimes  et  necessaires  6tant  remplies.  On  doit  remarquer  pourtant 
que  rophtalmo-reaction  k  la  tuberculine  semble  plus  facile  k  eveiller  et  partant 
d'une  constatation  plus  banale  que  le  pouvoir  agglutinant,  puisque  la  re- 
action oculaire  est  pour  ainsi  dire  k  son  maximum  d'intensite  chez  les  ty- 
phiques  alors  que  la  reaction  agglutinante  bacillaire  est  presente  certes,  mais 
plus  discrete  dans  sa  manifestation,  moins  trompeuse  par  consequent. 

II  est  done  fort  k  presumer,  pour  ne  pas  dire  certain,  que  dans  la  majeure 
partie  des  infections  microbiennes  comportant  du  fait  de  leur  evolution  natu- 
relle  des  phenom^nes  d'intoxication  et  d'immunisation,  les  m^mes  reactions 
demonstratives  de  ces  processus  existeront,  elles  aussi. 

De  cela  il  faut  rapprocher  ce  que  j'ai  dit,  au  debut  de  ce  travail,  de  Toculo- 
reaction  dans  la  syphilis. 

De  tout  ce  qui  precede,  il  ne  faudrait  pas  conclure  que  je  denie  toute 
valeur  diagnostique  specifique  vis-^-vis  de  la  tuberculose  aux  deux  procedes 
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qui  ont  6i6  compart,    lis  m  renoontrent  avec  ieur  maximum  d*mteixsit4 

et  de  Constance  chez  des  sujet^  tuberculisfe,  maii  pourtant  leurs  r^ponsea 
ne  doiveot  pas  foumir  autre  choae  quVm  dement  de  grande  probability  au 
cas  de  reaction  positive,  et  encore  ne  sont^jlles  pas  sans  appel.  Cfes  deux  r^ 
aetions  ont  Ieur  signification  propre  sur  laquetle  nous  ne  revenons  pas. 

La  s6ro-agglutination  bacillaire  de  S,  Arluing  et  P.  Courmont  peut  exLster 
dans  des  affections  autres  que  la  tuberculose,  mais  k  part  les  cas  d 'infection 
typhique,  elle  garde  sebn  nous  une  valeur  r^^viSlatrice  plu5  grande  que  I'oph- 
taimo-r^action,  car  un  taux  d 'agglutination  ^lev^  se  rencontre  d'une  fagon 
Elective  surtout  au  cours  de  la  tuberculoae  confirm^  ou  latente. 

Quant  k  Foplitalnio-r^action  elle  ne  poss^de  pas  cette  specificity  absolue 
qu*on  s'est  plu  k  lui  accorder.  H  est  Evident  que  la  tuberculine  semble 
mieux  odapt^e  h.  faire  rfiagir  des  sujets  intoxiquds  par  la  toxine  homologue, 
mais  cela  ne  constitue  pas,  jc  le  r§p4te,  la  sp6cificit^  dans  le  sens  rigoureux  du 
mot  et  n'aasure  pas  rinfaillibilit^S  de  ses  arrets. 

Conclusions, 

1.  L'opbtalmo-r^action  est  im  procfid^  de  diagnostic  commode  dans  son 
application,  mais  dont  la  valeur  s^m^iotique  n'est  pas  absolue ,  puisqu'elle 
ejtiste  dans  des  infections  autres  que  la  tuberculoae,  la  fi^\Te  typhoide,  la 
s^T^hilis^  etc.; 

2.  Elle  est  inconstaiUe ^  puisqu'eUe  fait  d^aut  quelquefois  dans  le  cas  de 
tuberculose  confirm^.  Elle  ne  permet  pos  de  s^parer  k  coup  sdr  les  sujets 
tubercideu^  do  ceux  qui  ne  le  sont  pas; 

3.  EUe  n'esl  pas  taujmn  moffensive.  Lea  reactions  g^n^rales  qu'eile 
provoque  sont  peu  graves;  mais  il  n'en  est  pas  de  mfime  des  reactions  ocu- 
laires  qu*elle  engendre  et  qui  peuvent  entralner  des  alterations,  parfois  ir- 
r^m^diablcs,  de  la  vision; 

4.  Compart  k  la  s^^ro-r^aetion  agglutinante  bacillaire,  elle  ne  s'est  pas 
montr6e  aupSrieure  k  cette  demi^re,  qui^  en  tout  Ciii*,  aurait  rimmense 
avantage  d'Mre  il  coup  silr  inoffenBive,  plus  constante  et  plus  nuancfe; 

5-  II  semble  que  rophtalrao-r^action,  d'une  fa^on  g^n^rale,  t^moigne 
plutAt  du  degr<5  dlntoxication  de  TorganLsme  par  diftfirents  poisons  micro- 
bieiis,  tandis  que  la  s^ro-r^tion  mesure  plutdt  ses  forces  defensives  \4s-iir\T3 
de  rinfection. 
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Sobre  la  Reaccidn  Oftilmica  de  la  Tuberculma.— (Arloing.) 

En  esta  eomimicaci6n  el  autor  se  limita  a  reportar  solamente  los  hechoa 
personales,  cllnicos  y  experimentalea* 

Bajo  el  punto  de  vista  clfmeoi  ^1  estuvo  en  coloboracion  con  M.  Diimar- 
est,  uno  de  los  primeros  en  llamar  la  atcnci6n  sobre  los  fenomeaos  tSrmicos 
y  generales  consecuentes  a  la  mstilacidn  de  la  tuberciilina  en  el  ojo.  Algunas 
veces  ^1  ha  observado  la  reacci6n  de  la  eonjuntiva  acompaflada  de  una  mas 
6  menos  marcada  dilataciou  do  la  pupila;  con  menos  frecuencia  miosis 
fu^  observada  bajo  las  mismas  circunstacias,  Eo  sua  primeras  investiga- 
clones  61  tambidn  obaervdj  sm  poder  dar  entoncses  una  explicacidn  deBnida, 
un  fenomeno  que  el  lo  consider6  como  una  anafilaxis  local,  esto  es,  que  un 
paciente  en  el  cual  la  Teacci6n  fud  negativa  en  la  primera  instalaci6n  de  la 
tuberculitia^  la  reacci6n  fue  posltiva  en  la  segimda  6  teroera  pmeba. 

Con  relaci6n  i  la  accidu  interna  de  la  tiiljerculina  y  la  reacci6n  ocular, 
la  previa  reaccidn  ocular  con  las  inyecciones  subcutdneas  en  el  trataniienta 
por  medio  de  la  tuberculina;  mas  esto  no  constituye  una  indicaei6n  contraria 
al  eoipleo  de  los  dos  m^todos  en  la  raisma  persona,  Tambl^n  parene  que 
una  inpregnad6n  previa  del  paciente  de  tulDerculina,  usada  como  medida 
terap^utiea,  tiene  un  efecto  variable  en  las  reaeciones  oculares  subsecuentea. 

La  i*eacci6n  ocular  no  estd  exenta  de  peligro,  Esta  eva  algunas  veces 
acorapanada  de  complicaeiones,  tales  como  conjuntivilis  y  ulceraciones  de 
la  cornea,  La  previa  instilaci6n  de  1  al  3000  de  adrenalina  e^  capaz  de 
contrarestar  ciertas  reaedones  violentas  y  una  reacci6n  prolongada. 

En  la  segunda  comunicacidn  de  sus  trabajos,  Femand  Arloing  dd  los 
reaultados  de  sus  experimentos  sobre  el  mecanismo  patog4nico  de  la  tuter- 
culina  y  la  reaccI6n  ocular;  eonejos  no  tuberculosos  impregnados  con  la 
toxina  de  ciertos  niicrobios  (tifoidea^  stafUococus,  difteria)  dieron  una 
reaccidn  ocular  positiva.  El  conejo  fue  mas  sensible  d  la  toxina  tifoidea 
que  A  la  tuberculina  6  ambas  presentaron  una  reacci6n  iguaL  De  la  misma 
manera  la  reacci6n  fud  positiva  en  los  caballos  destinados  &  la  producci6a 
de  sueros  antidilterfticos  y  antitetdnicos. 

Estos  heehos  experimentale^,  que  demuestran  una  reacci6n  ocular 
positiva  en  1^  personas  no  tuberculosas,  estd  de  aeuerdo  con  los  casos 
clinicos  que  presentan  una  reaccion  positiva  en  parsonas  ileetadas  de  ti- 
foidea, stafilococus,  slfilia  il  otraa  infecciones.  Basado  sobre  estas  dos 
Beries  de  observaciones,  Femand  Arloing  cre^  que  la  reaeci6n  ocular  de  la 
tuberculina,  la  cual  representa  una  reacciOn  vaso-motora,  puede  ocurrir 
con  cualquira  toxina  cada  vez  que  los  centros  vaso-motorea  del  individuo 
esten  en  condicionea  de  reactuar  d  la  dllataci6n  de  los  vasos.  Por  lo  tanto 
la  reacci6n  ocular  de  la  tul:>ereulina  ocurre  en  los  indi\ndiios  que  estdn  en 
un  eetado  de  intoxicaindu,  esto  es,  en  aciueilos  en  los  cuales  el  organismo 
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estd  impregnado  de  una  toxina  cualquiera.  La  reacci6n  ocular,  por  lo 
tanto,  no  es  de  cardcter  especffico  en  un  sentido  teor^tico,  sino  que  Asta 
tiene  solamente  un  valor  relative. 

En  la  tercera  parte  de  este  artfculo,  el  autor  haoe  un  estudio  compara- 
tivo  sobre  la  reacci6n  ocular  y  el  fen6meno  de  la  aglutinacidn  del  microbio 
&  la  acci6n  del  suero.  Estas  dos  reacciones  (aglutinaci6n  del  bacilo  y  la 
reacci6n  ocular)  se  encuentran  con  frecuencia  en  el  mismo  individuo,  una 
de  ellas  puede  estar  ausente  en  la  presencia  de  la  otra  6  finalmente  ima 
puede  ser  mas  intensa  que  la  otra. 

El  estudio  de  los  sfntomas  y  el  curso  clfnico  de  estos  casos  de  una  reacci6n 
contradictoria  ha  dado  lugar,  en  la  opini6n  del  autor,  A  atribuir  un  valor 
diferente  a  la  reacci6n  oftdlmica  de  aquel  que  pertenece  al  suero.  La 
reacci6n  oftdlmica  indica  que  el  organismo  esta  intoxicado  de  tuberculina; 
por  otra  parte  la  reacci6n  del  suero,  as!  como  la  aglutinaci6n  por  el  suero, 
puede  considerarse  como  una  reacci6n  de  defensa  de  la  economla,  mientras 
que  la  intensidad  de  la  reacci6n  representa  el  grado  de  inumidad  del  in- 
dividuo al  bacilo  de  la  tuberculosis. 

Elsto  parece,  por  lo  tanto,  que  en  la  prdctica,  &  cierto  punto  de  la  evoluci6n 
de  la  enfemiedad,  una  reacci6n  oftdlmica  positiva  con  una  reaccidn  negar 
tiva  del  suero,  indica  un  pron6stico  dudoso:  mientras  que  lo  contrario  un 
pron6stico  favorable.  Si  los  dos  fen6menos  presentan  una  intensidad  igual, 
demuestra  que  el  organismo  estd  en  un  estado  de  equilibrio  indiferente,  y 
que  la  enfermedad  puede  terminar  favorable  6  que  el  enfermo  sucumbe  a 
las  condiciones  desfavorables. 

Tal  es  la  significaci6n  que  Fernand  Arloing  atribuye  a  la  reacci6n  ocular, 
mas  una  conclusion  positiva  no  puede  ddrsele  A  un  problema  tan  complicado. 

En  resumen: — La  reacci6n  ocular  es  un  procedimiento  fdcil  y  con- 
veniente  para  el  diagn6stico ;  6sta  falta  agimas  veces  en  personas  afectadas 
de  tuberculosis,  y  por  otra  parte,  esta  puede  ocurrir  en  pacientes  afectados 
de  una  afecci6n  distinta.  Su  valor  en  el  diagnostico,  aunque  muy  consider- 
ado  al  presente,  no  es  sinembargo  absoluto,  mas  ailn,  la  prueba  no  estd 
exenta  de  complicaciones.  La  reaccion  ocular  no  parece  ser  superior  d  la 
aglutinacion  del  bacilo  a  la  accion  del  suero,  la  cual  tiene  la  ventaja  de  ser 
absolutamente  sin  peligro,  mds  constante  y  mds  delicada.  Finalmente,  la 
reacci6n  oftdlmica  representa  mas  bien  el  estado  de  intoxicaci6n  del  or- 
ganismo; mientras  que  la  reaccion  del  suero  revela  las  fuerzas  utilizables  en 
a  defensa  contra  la  infecci6n. 


On  the  Ophthalmo-reaction  to  Tuberculin. — (Arloing.) 

In  this  communication  the  author  has  confined  himself  to  the  report 
of  personal  clinical  and  experimental  facts. 
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From  the  climcal  standpoint,  he  was,  in  collaboration  with  M*  Du- 
mareat,  one  of  the  first  to  call  attention  to  the  thennic  reaction  and  the 
general  phenomena  that  follow  the  instillation  of  tuberculin  into  the  eye. 
In  some  cases  he  has  seen  the  conjunctival  reaction  accorapanied  at  the 
time  by  more  or  less  marked  dilatation  of  the  pupil  j  much  more  rarely 
myoais  was  observed  under  the  same  circumstances.  In  hia  earliest 
lesearehes  he  also  observed,  without  at  the  time  offering  any  expla- 
nation, a  phenomenon  which  he  regarded  as  a  kind  of  local  anaphylaxis, 
namely,  that  a  patient  in  whom  the  ophthalmo-reaction  was  negative 
at  the  first  instillation,  may  react  to  a  second,  or  even  a  third »  test. 

With  regard  to  the  interaction  of  tuberculin  ti'eatment  and  the  ocular 
test,  it  appears  that  a  previous  ocular  reaction  is  frequently  revived 
by  the  aubcutaneoua  injection  of  medicinal  doses  of  tuberculin;  but  this 
does  not  constitute  a  contraindication  to  the  employment  of  the  two 
procedui'es  in  the  same  subject.  It  also  appears  that  a  previous  im- 
pregnation of  a  patient  with  tuberculin  for  therapeutic  purpa^ses  has  a 
very  variable  effect  on  a  subsequent  ocular  test. 

The  ocular  reaction  is  not  free  from  danger.  It  is  occa^onally  ac- 
companied by  ocular  complications,  such  as  prolonged  conjunctivitis 
and  ulcerations  of  the  cornea.  The  previous  instillation  of  1  :  3000 
adrenalin  is  capable  of  counteracting  certain  excessively  violent  or  pro- 
longed reactions. 

Arloing,  in  the  second  part  of  his  communication,  gives  the  result 
of  his  experimental  researches  on  the  pathogenic  mechanism  of  the 
ocular  reaction  to  tuberculin:  Non-tuberculous  rabbits  impregnated 
with  various  microbic  poisons  (tuberculin,,  typhoid,  staphylococcus  and 
diphtheric  toxins)  gave  positive  ocular  reactions.  The  rabbit  was,  in 
fatt,  more  actively  sensitized  by  the  typhoid  toxin  than  by  tuberculin, 
or  at  least  to  an  equal  degree.  In  the  same  manner  horses  used  for  the 
production  of  antidiphtheric  and  an ti tetanic  serum  reacted  positively 
under  certain  conditions. 

These  expcjimental  facta,  which  show  that  a  positive  ocular  reaction 
to  tuberculin  may  be  obtained  in  non-tuberculous  subjects,  accord  with  the 
clinical  cases  of  positive  reactions  in  the  non-tuberculous  suffering  from 
typhoid,  staphylococcic,  syphilitic,  or  some  other  infection.  On  the 
strength  of  these  two  aeries  of  observations,  Femand  Arloing  believea 
that  the  ocular  reaction  to  tuberculin,  which  represents  a  local  vasomotor 
reaction,  may  occur  whenever  the  vasomotor  centers  of  an  individual 
are  in  a  condition  to  react  by  vasodilatation  by  reason  of  their  being 
impregnated  with  a  microbic  toxin.  Hence  the  ocular  reaction  to  tuber- 
culin occuis  in  individuals  who  are  in  a  stiite  of  intoxication,  i;  e,,  whose 
organism  is  impregnated  and  sensitized  by  a  toxin  of  any  kind.    The 
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ocular  reaction  is  therefore  not  absolutdy  specific  from  a  theoretical 
sense,  but  has  merely  a  relative  value. 

In  the  third  portion  of  his  paper  the  author  takes  up  a  comparative 
study  of  the  ocular  reaction  and  the  bacterial  serum-ag^utination  test 

These  two  reactions  are  often  found  in  the  same  individual;  while, 
on  the  other  hand,  one  may  be  present  when  the  other  is  absent;  or, 
finally,  one  may  be  more  intense  than  the  other. 

The  study  of  the  symptoms  and  of  the  clinical  course  in  these  cases 
of  contradictory  reactions  has  led  the  author  to  attribute  a  different  value 
to  the  ophthalmo-reaction  from  that  which  belongs  to  the  serum-reaction. 
The  ophthalmo-reaction  indicates  that  the  organism  is  intoxicated  with 
tuberculin;  the  serum-reaction,  on  the  other  hand,  like  agglutination 
reactions,  is  generally  recognized  as  showing  a  defensive  reaction  of  the 
economy,  while  the  intensity  of  the  reaction  measures  the  degree  of 
immunity  of  the  individual  to  the  tubercle  bacillus. 

It  appears,  therefore,  that  in  practice,  at  a  certain  point  in  the  evolu- 
tion of  a  tuberculous  disease,  a  positive  ophthalmo-reaction  with  a  negative 
serum-reaction  indicates  a  doubtful  prognoas;  while  the  contrary  would 
indicate  a  favorable  outcome.  When  the  two  phenomena  are  practically 
equal  in  intensity,  it  shows  that  the  organism  is  in  a  state  of  indifferent 
equilibrium  and  that  the  disease  may  either  end  in  recovery  or  the 
patient  succumb  to  unfavorable  influences. 

Such  is  the  significance  which  Femand  Arloing  attributes  to  the  ocular 
reaction,  but  no  positive  conclusion  can  be  drawn  in  such  a  complicated 
question. 

To  sum  up,  the  ocular  reaction  is  a  convenient  and  easily  available 
diagnostic  procedure;  it  sometimes  fails  in  patients  who  are  certainly 
tuberculous;  and,  on  the  other  hand,  may  occur  in  subjects  not  suffering 
from  a  bacterial  infection.  Its  diagnostic  value,  although  quite  con- 
siderable in  practice,  is  nevertheless  not  absolute.  The  test  is  not  always 
harmless.  It  has  not  proved  itself  superior  to  the  bacillary  serum-agglu- 
tination, which  has  the  advantage  over  the  ocular  test  of  being  absolutely 
harmless,  more  constant,  and  more  delicate.  Finally,  the  ophthalmo- 
reaction is  an  indication  rather  of  the  degree  of  intoxication  of  the  or- 
ganism, while  the  serum-reaction  reveals  the  forces  available  for  defense 
against  the  infection. 


THE  USE  OF  THE  DIFFERENTIAL  CUTANEOUS  REAC- 
TION IN  THE  DIAGNOSIS,  PATHOLOGY,  AND 
THERAPY  OF  TUBERCULOSIS, 


By  Dh,  LADiBUitfB  Detre, 

I^fieetar  of  th«  Jentier-Paateur  Institutfl  uid  of  the  T^ibercuLar  Department  cf  Ibe  Ohftrit€-i>oiieliiucv 

Budapest. 


1.  By  the  aid  of  the  differential  cutaneous  reaction,  recommended  by 
me  Ln  1907  (detailed  description  in  the  Wiener  klinische  Wochenschrift, 
1908),  it  is  possible  to  gain,  in  different  ways,  a  right  idea  of  the  biological 
conditions  of  tuliercular  patients.  This  reaction  is  an  addition  to  von 
I'irquet's  method,  and  consists  in  the  use  of  three  sabstances  which,  by 
meatis  of  von  Pirquet's  skin  inoculation,  are  introduced  at  the  same  time 
into  the  same  part  of  the  skin: 

(a)  Concentrated  old  tubercuhn. 

(b)  Filtrate  of  a  culture  of  the  human  bacilli. 

(c)  Culture  of  bovine  filtrate. 

2.  The  presence  of  the  single  papules  makes  it  possible  to  distinguish, 
first,  the  difference  between  the  cases  toxin  susceptible  and  toxin  non- 
Buaceptible;  second,  between  human  and  bovine  susceptible. 

3.  The  toxin  susceptible  inilividuala,  characterized  by  large  infiltration 
papules,  are  mostly  found  in  incipient  caa^,  but  you  will  also  find  them  in 
older  cases  with  well-preserved  reaction  qualities.  On  the  contrary,  the 
toxin  susceptibility  occurs  very  frequently  in  surgical  tubercular  cases, 
even  of  old  standing.  All  so-called  "pretuberculosis*'  ca^a,  where  the 
well-known  toxic  s>Tnptoms  prevail,  show  a  high  degree  of  toxin  suscepti- 
bility, whereby  I  understand,  under  the  term  toxins,  those  changeable 
filtrate  substances  which  are  destroyed  during  the  concentration  of  the 
bouillon  into  old  tuberculin.  The  older  the  tuberculosb,  the  quicker 
disappears  the  susceptibility  for  the  toxin  filtrate.    Finally,  there  remakis 

very  slight  susceptibiUty  only  for  the  proteins  (endotoxins)  contMued  in 
the  old  tuberculin.  The  chronicity  of  tuberculosis  depends  entirely  upon 
the  toxin  tolerance. 

4.  Reactions  made  on  individuals  at  intervals  produced  the  same  un- 
varying cutaneous  picture. 

Weak  reactions,  however,  became  sometimes  more  distinct  through 
inoculations  applied  several  times,  as  already  proved  by  von  Pirquet. 
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On  the  other  hand,  special  outside  circumstanoes  will  produce  consider- 
able change  in  the  cutaneous  picture  in  either  oneci  the  two  possible  extremes. 
It  wiU  happen  that  a  strong  reaction,  characterized  by  large  papules,  may  be 
followed  by  the  formation  of  small  pilules,  and  a  reaction  scarcely  percep- 
tible in  the  beginning,  may  increase  to  considerable  intensity. 

5.  Initially  strong  reactions  in  adults  may  decrease  in  the  f<dlowing 
cases: 

(a)  Wlien  the  disease  eliminates  itself  naturally,  or  when  the  tuberculous 
process  comes  to  a  relative  standstill. 

(6)  When  a  sudden  inundation  of  the  organism,  by  the  tubercular  poisons, 
occurs,  or  when  tuberculosis  expands  suddenly,  or  when  generalization  of 
miliary  tuberculosis  begins. 

(c)  When  a  successful  immunization  against  poisons  has  been  established. 

In  the  first  case  we  find  that  patients  have  a  feeling  of  good  spirits  and 
comfort,  v^-ithout  any  local  signs  of  bacilli.  In  the  second,  general  weak- 
ness, fever,  and  an  increased  number  of  bacilli.  In  the  third,  a  feeling  <rf 
health,  lack  of  subjective  symptoms  of  disease,  increased  wei^t,  but,  in 
spite  of  aU,  the  increase  of  bacilli  to  enormous  numbers. 

Persons  belonging  to  this  last  division  are  the  ones  I  wish  to  call "  chronic 
carriers"  of  tubercle  bacilli. 

6.  An  increase  of  intensity  of  the  originally  hardly  noticeable  rudi- 
ment ar>'  cutaneous  reaction  is  being  created — 

(a)  Whenever  a  latent  infection,  of  older  origin,  manifests  itself  all  of 
a  sudden,  for  instance,  through  well-known  influences  favoring  tuberculosis 
in  general,  as  colds,  influenza  bacilli,  or  pneumococci,  etc. 

(6)  When,  during  the  first  immunization  treatment,  the  method  of 
applying  the  remedies  has  not  proved  successful,  on  account  of  a  hasty 
increase  of  the  doses,  or  when  a  wrong  toxin  was  given,  and  the  result  ob- 
tained was  not  immunity,  but  intolerance.  The  following  are  the  cases  which 
profluced  the  symptoms  of  subcutaneous  reactions  as  known  of  old,  a  local 
reaction  at  the  site  of  the  faulty  injection,  general  symptoms  of  intolerance 
(with  the  very  same  signs  of  intoxication  which  the  patient  experienced  in 
the  beginning  of  his  sickness),  feeling  of  oppression,  emaciation,  lack  of 
appetite,  an  accelerated  pulse,  insomnia,  headache,  anemia,  etc.,  and,  in 
harmony  with  this  syndrome,  the  reappearance  of  the  skin  papules  that 
had  vanished  long  ago. 

7.  Therefore  the  cutaneous  reaction  acts  as  an  indicator  of  the  human 
organism,  a  fact  I  wish  to  emphasize  in  opposition  to  some  investigators 
who,  proceeding  with  entirely  wTong  analogies,  are  inclined  to  see  in  the  pic- 
ture produced  by  other  chemical  and  bacteriological  toxins  only  incidental 
symptoms  of  the  cutaneous  reaction. 
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8.  By  my  method  we  succeed.!  in  separating  tuberculous  individuals 
into  two  different  groups,  viz.,  huoian  and  bovine  senisitives,  according  to 
the  way  they  react  upon  hurajui  and  bovine  fU t rates  ^  with  a  stronger  papule- 
Tuberculins  are  not  advisable  for  the  purpose  of  these  experiments,  although 
similar,  yet  less  intensive,  differences  may  appear  after  the  use  of  these 
protein-like  substances.  Therefore  only  the  filtrates  I  recommend  ought 
to  be  employed. 

It  is  interesting,  indeed,  to  notice  similar  differential  symptoms  following 
the  ophthalmic  reaction  (A.  Kovacs)*  in  the  chronic  slight  toxin  sensitive 
as  weU  as,  particularly,  in  the  incipient  highly  toxin  sensitive  cases. 

I  distinguish  the  larger,  often  more  noticeable,  **  predominant  papule*' 
from  the  **  concomitant  papule,"  and  I  must  emphasize  that  both  filtrate 
papules  oftentimes  show  scarcely  any  difference  from  each  other. 

9.  The  investigations  of  the  human-bo^-ine  question,  started  in  May, 
1907,  and  continued  to  the  present  time,  show  conclusively  that— 

(a)  The  quality  of  the  cutaneous  reaction,  in  repeated  investigations, 
m  constant  in  this  respect  that  a  human  case  never  later  on  shows  a  picture 
of  a  bovine  reaction. 

(6)  That  the  tubercular  patients,  after  subcutaneous  injections  of  either 
toxin,  possess  a  good  deal  of  tolerance  against  the  toxin  which  produced 
slight  papule^!,  or  none  at  all,  but  no  tolerance  what'joever  against  the  pre- 
dominant filtrate.  In  simultaneous  hypodermic  Injections  of  both  filtrates 
(in  both  arin3,  for  instance)  the  pretlominant  filtrate  will  produce,  in  ^j^ 
to  yjVij  part  of  a  dose,  for  instance  (xmnriinjinr  P^^  ^^  ^  drop),  a  local 
reaction  of  inoculation  or  an  infiltration,  a  redness,  while  the  other  non- 
predominant  filtrate  will  produce  a  toxin  effect  only  in  larger  quantities. 
Besides,  it  can  be  demonstrated  that,  on  introduction  of  both  toxins  at 
right  intervals,  the  organism  can  only  with  great  difficulty  be  immunized 
against  the  preilominating  filtrate  because  of  its  quickly  appearing  intol- 
erance symptoms. 

The  organism  is  intolerant  against  the  predominant  filtrate, 

(e)  By  means  of  the  Bonome  method  of  precipitation  we  can  demonstrate 
in  the  blood'serum  of  the  human  susceptible  cases  precipitins  against  the 
proteins  of  the  human  bacillus,  while  the  blood-serum  has  very  little  Influ- 
ence on  the  bovine  proteins,  tn  the  bovine  susceptible  cases  we  find  the 
opposite  result. 

10.  My  own  investigations  and  experiments,  corroborated  since  by  V. 
Berend,  Hem,  and  John,  and,  lately,  by  V.  Gebhardt,  have  eonclusively 
demonstrated  that  pulmonary  tuberculosis,  in  more  than  90  per  cent,  of  the 

♦  Unpublished  experiments  aad  obeervations  made  by  Dr.  Kovacs  ia  Budapest 
Dispensary  H 
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caacs,  shows  a  preponderance  of  the  human  reaction,  while  in  visceral  and 
surgical  cases,  in  adulta,  the  bovine  reaction,  in  almost  one-third  to  one-hatf , 
can  l>e  found.  TMs  opinion  is  held  by  a  good  many  authorities  who  consider 
the  human  bacillus  a  factor  in  surgical  tulierculosis. 

IL  The  human  bovine  susceptibility  ought  to  be  established  in  the  fol- 
lowing cases  i 

(a)  For  the  purpose  of  arri\dng  at  a  differential  diagnosis  and  ascertaining 
some  byg^enically  most  important  questions  in  regard  to  the  cause  and 
modus  of  infection,  namely,  inhalation  (?)  or  ingestion  (?).  In  two  cases, 
for  instance,  we  were  led  to  the  diagnosis  of  "intestinal  tuberculosis  due 
to  the  use  of  raw  milk'*  only  by  the  establishment  of  the  bo\ine  reaction. 

(b)  For  the  purpose  of  investigating  the  scientifically  most  important 
question  of  the  dualism.  Here  I  wish  to  emphasize  that  analogous  experi- 
ments made  on  tuberculous  cattle  brought  forth  the  same  expected  result, 
u  e.f  that  the  bovine  filtrate  showed  a  much  more  outspoken  reaction  in 
these  animab  than  the  human  substances. 

(c)  For  the  purpose  of  answering  the  question  of  origin  or  t}^  of  bacilli 
spores,  or  tuberculins,  respective  filtrates ,  also  emulsions  which,  with  the 
help  of  **  selected  test  persons,"  i.  e.^  human  or  bovine  sensitives,  can  be 
solved  with  great  ease  within  twenty-four  to  forty-eight  hours.  These 
experiments  were  made  by  me  with  prompt  results  in  different  tuberculins. 

(d)  By  everybody  who  intends  to  try  a  therapeutic  toxin  immunization 
with  the  dualistic  view,  Spengler,  as  well  as  myself,  arrived  at  the  same 
conclusion  that  the  greater  number  of  tuberculars  can  be  easily  immuni-zed 
with  the  ''concomitant  toxin/*  but  that  they  are  found  very  intolerant 
against  the  predominant  filtrate.  Therefore  the  cutaneous  reaction  in* 
fluences  the  therapist  in  the  choice  of  the  toxin  he  is  going  to  use,  and,  for 
that  reason,  prevents  the  untoward  effects  which  are  apt  to  follow  the  employ- 
ment of  a  non-suitable  and  intolerable  toxin.  The  injection  of  the  concomi- 
tant toxin  causes,  in  many  instances,  the  disappearance  of  mtoxication 
symptoms,  while  the  predominant  filtrate  causes  an  accentuation  of  these 
symptoms.  The  complementary  or  concomitant  filtrate  produces  toxin 
imnmnity.  The  predominant,  to  the  contrary,  intolerance.  These  con- 
ditions remind  us  of  the  fact  that  we  can,  without  detriment  to  the  organism, 
establish  immunization  with  the  aid  of  modified  toxins,  the  so-called  **tox* 
oiits,'*  as,  for  instance,  in  the  case  of  the  tetanus  bacillus,  while  we  encounter 
untoward  sequels  if  we  immunize  with  a  non-modified  toxin. 

12.  Tlie  systematic  pursuit  of  the  differential  cutaneous  reaction  makea 
it  possible,  of  course,  under  strict  observation  of  the  clinical  history  of  the 
case,  to  execute  the  therapeutic  toxin  immunization  more  easily  and  surely 
than  with  any  other  previously  known  method.  Its  execution  is  simple, 
its  results  visible,  certainly  noticeable  easier  than  the  resulta  of  the  o|i8oniii 


THE  DIPFEBENTIAL  CUTANEOUS  EEACTION.— PITTEE. 

test*  The  differential  cutaneous  reaction  is  to  be  recommended  to  every- 
body who  tries  to  ascertain  the  biological  conditions  of  the  tubercular 
afflicted  aud  to  influence  the  tubercular  process  by  immumzation. 


Die  Anwendung  der  dififerentielten  Kutanreaktion  in  der  Diagnose,  Patho- 
logic und  Therapie  der  Tuberkulose.^(DETHEO 

1.  Die  differentielle  Kutanreaktion  des  Autors,  eine  Modifikation  von 
Pirquet'a  Vorgang,  besteht  in  der  Applikation  dreier  verachiedener  Sub- 
etanzen  auf  die  Haut:  (a)  Konzentrirtes  Alt-Tuberkuliu.  (b)  FiUrat 
einer  mensehlichen  Tuberkel-Bacillen-Kultur.  (e)  Filtrat  einer  Rinder- 
kultur. 

2.  Eintetlung  der  Ftlle  in  (a)  ^ftempfindliche  und  giftunempfindliche, 
(fe)  human-  und  bovinempfindliehe. 

3.  Giftempfindliche  Individuen  hauptsachlich  unter  friihen  Fallen 
gefunden,  aueh  in  alteren  Fallen  mit  guter  Reaktion,  und  ganz  haufig  in 
alten  chirurgissehen  Fallen. 

Chronische  Tuberkulose  ledlgUch  von  Toleranz  gegen  die  Gltte  abhangig, 

4.  Bei  Wiederholung  des  Versuchs  in  kurzen  Z wise henrau men  standiges 
kutanes  Bild;  schwache  Reaktion  durch  Wiederholung  deutlicher^  die 
Reaktion  charakterisiert  durch  groflse  Papeln,  moglicherweise  eine  mildere 
Eruption,  oder  die  Reaktion  steigt  von  Null  zu  unbestimmter  Intensitat. 

5.  Bei  Erwachsenen  ist  eine  ^xierst  atarke  Reaktion,  oft  durch  verschie- 
dene  Faktoren  vermindert: 

(a)  Sp*3ntane  Kur; 

(6)  PlotzUehes  Ubergreifen  von  iDliar-TuberkuIose; 

(c)  Auftreten  von  Immunitat. 

6.  Eine  zuerst  leichte  oder  rudimentare  Reaktion  kann  intensiv  werden : 
(a)  Wenn  eine  latente  Infektion  plotzlieh  mimifest  wird, 

(6)  Ini  Laufe  einer  ImmuniBations^Behandlung. 

Falle  dieser  Art  entwickeln  das  Bild  der  Tuberkulin^Reaktion:  Lokale 
Reaktion  und  allgemeine  Symptome-  Wiedererscheinen  der  langat  ver- 
schwundenen  Toxinpapel- 

7.  Das  Kutanbild  ist  ein  Iniiikator  der  Empfindliehkeit  des  Organismus. 

8.  Kach  des  Autoi^s  Methode  werden  die  Tuberkulosen  in  zwei  Gruppen, 
die  human-  und  bovineoipfindliche,  eingeteilt,  Fiir  diesen  Zi^^eck  soil  maa 
eher  Filtrat-Kulturen  als  Tul>erkuline  verwenden. 

Bei  wenig  Giftempfindlichen  und  mehr  Giftempfindlichen  Unterscbeidung 
der  **dominanten  Pai^el"  von  der  '*BegIeitpapel/* 

9.  Selt  Mai,  1907,  bezuglich  der  '' Human-Bo vin-Fragen'*  folgende 
Ergebmsge: 
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(a)  Kutanbild  bleibt  nach  wiederholter  Untersuchung  qualitativ  das- 
selbe,  d.  h.,  ein  '' Human-Fall "  bietet  sp&ter  nicht  das  Bild  der  bovinen 
Reaktion. 

(6)  Wenn  beide  Toxine  subcutan  injiziert  werden,  zeigt  sich  eine  grdssere 
Toleranz,  welcher  eine  leichte  oder  negative  Papel-Formation  entsprieht. 
Andererseits  sind  sie  gegen  das  dominante  Illtrat  ausserordentlich  into- 
lerant. Bei  gleichzeitiger  Injektion  beider  Filtrate  kann  das  dominante 
lokale  Reaktionen  hervomifen,  selbst  wenn  die  Dosis  100,000  mal  kleiner 
ist.  Wenn  die  Injektionen  zu  verschiedenen  Zeiten  gemacht  werden, 
kann  der  Organismus  nur  mit  grosster  Schwierigkeit  geg^n  das  dominante 
Filtrat  immunisiert  werden.  Der  Organismus  ist  intolerant  gegen  das 
dominante  Filtrat. 

(c)  Im  Blutserum  der  human-empfindlichen  Falle  Pracipitine  gegen- 
iiber  den  Proteinen  des  Human-Bacillus  nachg^wiesen  (Bonome'sche 
Pracipitationsmethode).  Den  Bovin-Protinen  gpgpniiber  ist  das  Blut- 
serum bless  wenig  wirksam. 

10.  Des  Autors  eig^ne  Untersuchungen  zeigen,  dass  die  Lungentuberku- 
lose  in  mehr  als  90%  der  F&lle  ein  Uberwiegen  der  Human-Reaktion  erg^ebt, 
dagegen  bei  Visceral-  und  chirurgischen  F&llen  die  Bovin-Reaktion  in 
fast  ein  Drittel  bis  zur  Halfte  der  Falle  nachweisbar. 

11.  Feststellung  der  Human-Bovin-Empfindlichkeit  vorzimehmen: 

(a)  Zur  Sicherung  schwieriger  Diagnosen  und  Ldsung  wichtiger  hyg^eni- 
scher  Fragen  (Inhalation?    Ingestion?). 

(6)  Zur  Erforschung  der  Frage  des  Dualismus. 

(c)  Zur  Beantwortung  der  Frage  iiber  Provenienz  des  T)rpus  Bacillus 
oder  Tuberkulin. 

(d)  Wenn  man  einen  Patienten  fiir  Heilzwecke  mit  den  Toxinen  beider 
Typen  von  Bacillen  immunisieren  will.  Die  Mehrzahl  der  Tuberkulosen 
kann  mit  einem  Begleitgiftstoff  leicht  immunisiert  werden,  wahrend  sie 
dem  dominanten  Filtrat  gegeniiber  intolerant  bleibt.  Das  Begleit-Filtrat 
verursacht  Gift-Immunitat,  das  dominante  dagegen  Intoleranz. 

12.  Ausiibung  der  differentiellen  Kutanreaktion  erlaubt  unter  pein- 
licher  Beobachtung  des  klinischen  Krankheitsbildes;  die  therapeutische 
Gift-Immunisierung  leichter  und  sicherer  als  bisher  moglich.  (Siehe 
Punkt  5.)  Einfache  Ausfiihrung,  objective  Resultate  sicherer  als  Opsonin- 
Bestimmung.  

El  Uso  de  la  Reacci6n  Cutanea  Dif  erencial  en  el  Diagnosticoy  la  Patologia 
y  el  Tratamiento  de  la  Tuberculosis. — (Detre.) 

1.  La  reacci6n  diferencial  cutanea  del  autor,  que  es  una  modificacion 
del  procedimiento  de  von  Pirquet,  consiste  en  la  aplicacion  simultanea  a 
la  piel  de  tres  sustancias  diferentes,  despues  de  haber  aplicado  el  metodo 
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de  von  Pirquet:    (a)  vieja  tubercuUna  concent rada,  (6)  el  fiJtro  de  una 
biCultiira  del  bacilo  de  la  tubereulina  de  origen  bovino,  (c)  el  filtro  de  una 
cultura  del  bacUo  de  origen  bov^ino. 

2,  Division  de  loa  ca^sos  en  (a)  aquellos  que  son  eensitivos  a  la  toxina 

(positivos)  y  aquellos  que  no  lo  son  (negativos) ;  y  (6)  los  casos  positivos 
i  la  tubereulina  de  origin  humano  y  casos  positivos  a  la  tul^erculina  de 
origen  bovino. 

3.  Los  individuos  que  dan  una  reaction  positiva  se  encuentran  entre  los 
prematuros;  tanibien  casos  mas  avansados  con  una  buenu  reaccion.  En 
cuanto  mas  avanzatlo  sea  el  proceso,  iaato  mas  rapida  la  reaet-ion  desa- 
pareee.  La  tuberculosis  cronica  depende  enteramente  aobre  la  tolerancia 
de  la  toxina. 

4,  Cuando  la  prueba  se  aplica  i  cortos  intervalos  la  reaccion  cutanea  es 
constante;  reacciones  poco  marcadai*  puden  Iiacer^e  mm  tlistmtas  por 
medio  de  la  repeticion  de  la  prueba.  Una  modifitai'ion  del  cuadro  de  la 
reaccion  cutanea,  sinembargo,  se  manifiesta;  ii^i  una  reaccion  marcado, 
caracterizada  por  largas  papukis  puede  ser  reemplazada  por  una  reaccion 
ligera,  6  la  reaccion  puode  aumentiir  de^de  nula  a  un  grado  de  cunciderable 
intensidad. 

5.  En  los  adultos  una  reaccion  primaria  marcada  puede  mr  dij^minuida 
por  medio  de  diferentes  causas:  (a)  Una  ciira  espontanea  6  detenci6n  del  pro- 
ceso; (b)  una  invasion  repentina  del  organic  mo  de  los  praductos  tubereu- 
losos  (tuberculosis  miliar) ;  (c)  por  medio  de  la  inmunidad, 

6*  Uiwi  reaccion  primaria  ligera  o  rudlmentaria  puede  *^r  aumentada:^ 
(a)  por  medio  de  la  aparicion  repentina  de  previas  infecciones  lat^ntes, 
conio  despues  de  un  resfrio,  troniatismo  fisico  y  moral,  trabajo  exesivo, 
influenza,  infeccion  del  neumococo,  etc.  (b)  Esta  reaccion  puede  ser  aumen- 
tada  duratite  el  curso  de  la  enfermerlaii  cuando  el  tratamiento  de  la  in- 
mmiizac^ioa  es  hecha  con  dosis  inapropiadas  e  intolerables*  Caao^  de  esta 
clase  m  da^^arrollan  en  el  cuadro  familiar  de  la  reaccion  de  la  tubereulina; 
una  reaccion  local  en  el  pun  to  dc  la  innculacion,  sintoinas  de  una  in  tolerancia 
general  parti cularmcnte  sintomas  de  intoxicacion  tales  como  indbposicion, 
falta  de  apetito,  aumento  en  la  frecuencia  del  pulso,  in^timnia,  dolor  de 
cabeza,  anemia,  etc.,  y  la  reaparicion  de  la  enipcion  debida  ^  la  toxina 
despues  que  esta  habia  desaparecido  por  largo  tiempo, 

7.  Los  sintomas  cutaneoa  son  una  indicacion  de  la  sensibilidad  del 
orgamsmo. 

8.  Segim  el  metodo  del  autor,  los  individuos  tuberculosos  pueden  divi- 
dirse  entre  dos  grupos;  Aquellos  que  son  positivos  a  la  to^una  de  origen 
humano  y  aquellos  que  son  positivos  a  la  toxina  del  bacUo  de  origen  bovino. 
Con  este  objeto,  las  cultures  filtradas  son  recomendado  en  vez  de  la  tubereu- 
lina.   El  autor  hace  distincion  de  las  **  fidpulas  dominantes  "  que  se  observan 
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en  be  easos  cnnucos  con  mm  reaedoD  llgera^  y  i 
pQsiltvos  jnjcjafa,  y  Im  pdptilas  "eDAoomitanles, 
$f  enembflfgr^,  es  muy  pequena. 

9.  L^  mTeatigadoDCd  bechaa  desde  Maya  de  190T^  cod 
eMrtioii  humanA-bo^ina  deiou^stra:  (a)  que  d  euadro  eulaneo 
ettalilativaiiiente  el  mismo  d^pues  de  repetidM 
**&mo  booiano"  do  dcrotiestra  mas  tarde  la  teBcaeai  bovina.  (ft) 
amban  toxiiias  se  inyeetan  suntiltaneamente^  d  bidmdiio 
tokranda  mayor  d  la  toxina  que  corresponde  d  la  formacioii  de 
papulnii  6  d  la  ausenm  de  eatas ;  mientras  que  por  otra  par  dam 
dameote  iDioleraiitoi  al  fUtrado  domiBante.  Ea  la  myeeeioEi 
de  l»  doe  Qltradoe,  el  filtrado  dominante  puede  producir  una  reaerkm  loeal 
era  infiltradon  y  enroiedmieiito,  aim  cuaiido  la  dosis  m  100,000  veces  mae 
peqiinna«  ( 1 :1 00,000,000  eg. ;  mientras  que  el  otro  filtrado  debe  aer  aplicado 
en  cant idades  cooaiderables  para  que  este  produ2ca  el  mismo  efecto.  Cuando 
las  inyecciones  se  haceo  en  diferentes  tiempoe,  el  organismo  ptiede  aer 
mmmm&io  al  &ltrado  dominante  con  gran  di&cultad  solamente^  por  qije  estc 
produoe  rapidamcnte  sintomas  de  intolerancia.  El  or^nismo  m  mtolerante 
al  fittrado  dominante,  (e)  £3  suero  dela  sangre  en  log  cs^os  podtivios  £  U 
tubfradina  del  bacilo  de  origen  humano,  contiene  precipitant^  para  las 
iuntaodai  niimgenadag  del  bacilo  de  origin  bumano  (metodo  de  Baciiicuike)^ 
mai  tiane  muy  poca  accion  contra  laB  sustancias  nitrog^nadas  del  bsfdlo 
de  origin  i^Kmno,     Ia)  contrario  se  observ^a  en  los  caso6  bo\*iiao6  poeitivos^ 

10,  Las  invcstigaeiones  del  autor,  coniirmadai  por  Berend,  Heun^ 
John  y  Gebhardt^  demuestran  que  mas  de  un  90%  de  los  casoe  de  tubercfu- 
Io«ift  pulmonar  exhiben  una  preponderancia  d  la  neaccion  humana;  mieDtras 
que  en  Ion  cmof^  quimrgicos  y  vlserales,  en  los  adulter,  la  reaccioo  bovina 
ptlde  denionMtrarse  en  una  tercera  parte  o  en  la  mitad  de  Ic^  casoa* 

1 L  La  roaccion  dela  toxina  humana  o  bovina  debera  ser  determinada 
bajo  Ian  condit^iones  siguientes:  (a)  Para  confirmar  un  diagnostico  dificil, 
y  dar  expUciurion  a  ciertas  caracter^  higienieos  en  cuanto  d  la  propagacion  y 
el  rnmlo  <b  lu  infeccion  (inhalacion  6  ingestion);  {h)  En  el  estudio  de  la  indi- 
vidualitiafl  del  bac^ilo  dela  tuberculosis,  El  ganado  reacciona  mas^dgorosamente 
al  filtrtulo  lx>vino  que  al  filtrado  humano.  (c)  En  dar  una  base  en  cuanto 
al  origen  6  tipo  del  bacilo,  6  tuberculintis  (6  filtrados),  lo  cual  puede  hacerae 
cntro  veintc  y  cuatro  6  cuarenta  y  ocho  boras  por  medio  de  la  seleccion  de 
la  pmeba  individual  de  acuerdo  con  la  reaccion  a  la  tuberculina  humana 
o  bovina.  (d)  Cuando  se  desea  inmunixar  a  un  paciente  con  objeto  tera^ 
peutico,  a  la  toxina  de  loe  dos  tipos  del  bacilo.  La  mayor  parte  de  loe 
individuos  tuberculosos  pueden  facilmente  ser  inmuimados  con  laa  toxinaa 
eoncomitantes,  y  son  intolerantes  al  filtrado  dominante;  por  lo  tan  to  el 
terapeutico  debera  eseojer  la  substancia  que  debera  emplearse  por  medio 
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del  cuadro  cutaneo,  y  de  este  modo  evitar  los  efectos  posteriores  desagrad- 
ables  que  algunas  veces  acompana  d  las  toxinas  inapropiadas.  El  filtrado 
concomitante  produce  la  inmunidad  d  la  toxina,  mientras  que  el  dominante 
produce  intolerancia. 

12.  Por  medio  del  uso  sistematico  de  las  diferentes  leacciones  cutaneas, 
es  posible  inmunizar  a  un  paciente  contra  a  toxina,  esto  es  por  supuesto, 
cuando  los  sintomas  clinicos  son  guardados  bajo  una  extricta  observacion 
con  mas  facilidad  y  seguridad  que  ha  side  posible  hasta  el  presente.  El 
tecnisismo  es  mas  simple,  los  resultados  son  objectivos  y  mas  seguros  y 
mas  facilmente  preservados  que  los  resultados  del  metodo  de  la  opsonina. 
La  reaccion  cutanea  diferencial  es  recomendada  a  otros  investigadores  que 
deseen  obtener  un  conocimiento  de  la  condicion  interior  en  cuanto  d  la 
patologia  de  los  pacientes  tuberculosos,  y  d  los  que  se  esfuerzan  influenciar 
los  procesos  tuberculosos  por  medio  de  la  inmunizacion. 


VALEUR  PRONOSTIQUE  DE  UOPHTALMO  ET  DE 
LA  CUTI-REACTION. 


By  Dr.  S.  Irimescu, 

Buoarest,  Rumania. 


Dans  THfipital  des  tuberculeux  de  Filaret,  'fsd  essays  rophtalmo-r^action 
k  partir  du  mois  de  Juillet  1907  jusqu'au  ler.  Avril  1908  sur  176  malades, 
appartenant  presque  tous  au  IIKme  degr6,  d^aprfes  la  classification  de  Turban 
et  ayant  tous  des  bacilles  dans  les  crachats. 

J'ai  employ^  d^abord,  la  tuberculine  prepar6e  selon  la  technique  de  Cal- 
mette — ^precipitation  par  Talcool — mais  pour  la  plupart  des  cas  je  me  suis 
servi  de  la  tuberculine  de  Koch,  en  solution  k  1%  dans  Teau  boriqufe  k  3%. 
La  solution  ^tait  renouvel^e  tous  les  huit  jours  pour  empScher  son  alteration. 

Comme  premier  fait  que  je  tiens  k  signaler  c'est  que  chez  aucun  de  ces 
malades  je  n'ai  pu  constater  les  ph^nom^nes  graves  d*irritation  oculaire, 
signal6es  dans  quelques  cas  par  d'autres  auteurs.  Chez  tous  la  reaction  s'est 
presents  avec  les  caract^res  habituels.  Elle  a  ^t6  plus  ou  moins  marquee 
suivant  les  cas  observes  et  a  evolu6  dans  les  d^lais  normaux. 

Parmi  ces  176  malades,  34  ont  r^agi  d'une  faQon  peu  marqu^  (ler  degr6), 
73  d'une  faQon  prononcfe  (Il^me  degr^),  23  d'une  faQon  intense  (Illume 
degr^),  46  enfin  d'entre  eux  n'ont  pas  r^agi  du  tout. 

En  d^falquant  de  ces  malades  ceux  k  lesions  tr^s  prononcds — Illume 
degr^  d'apr^s  la  classification  de  Turban — j'ai  pu  constater  que  18  d'entre  eux 
ont  r^agi  au  Illume  degr^  (intens^ment),  49  au  Il^me  degr6  (d'une  fagon 
moyenne),  28  au  ler  degr^  (d'une  faQon  faible)  et  que  33  n'ont  r^agi  d'aucune 
faQon. 

D'un  autre  c6te  les  malades  k  lesions  moins  prononc6es  ont  tous  r6agi: 
de  23  malades  au  Il^me  degr^  de  la  maladie,  3  ont  r^agi  d'une  faQon  intense, 
17  ont  eu  une  reaction  moyenne,  et  3  une  reaction  faible;  et  de  7  malades  au 
premier  degr^  de  la  maladie,  2  ont  r^agi  intens^ment,  2  ont  eu  une  reaction 
moyenne  et  2  autres  une  reaction  faible.  Une  seule  des  malades  au  premier 
degr^  de  la  maladie  a  eu  I'ophtalmo-r^action  negative. 

En  faisant  le  pourcentage  des  malades  au  Illume  degr^  de  la  maladie  qui 
ont  presents  une  ophtalmo-r^action  positive  j'ai  pu  done  constater  que 
68.2%  d'entre  eux  ont  r6agi  k  la  tuberculine  introduite  par  la  voie  oculaire. 
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La  proportion  de  ces  malades  k  ophtalmo-r^aciion  positive  est  done  beaucoup 
plus  elev^e,  dans  ma  statistique  que  dans  les  statistiques  donnfes  par  d^autrea 
auteura. 

C*est  nitm  que  Woiff-Eisner  chez  IS  malades  au  Illume  degr4  n'a  pu 
constater  une  reaction  positive  que  dans  28%  des  cas*  Albert  Frankel  sur 
un  nombre  enc^ore  plus  petit  des  nialades^  dans  45%  des  caa.  Ma  statistique 
porte,  il  est  vrai,  sur  un  nombre  beaueoup  plus  elev^  des  malades — 128 
malades  au  ni(^me  degr^^-et  les  rfeultats  obtenus  eoDt  k  oe  point  devue 
14  tr^s  proches  de  ceux  public  r^cemment  par  Roepke*  qui  dans  51  cas  au 
IIKme  degr^  a  trouv4  la  reaction  positive  dans  47%  des  eas  aprds  la  premifere 
instillation,  et  43%  des  eas  apr&3  la  seconde  instillation. 

Ce  qui  fait  qu'aprds  2  instillations  90.2%  des  malades  ont  r^agi  i  la 
tuberculine. 

L'importance  de  I'ophtalmo-r^action  cotnnje  moyen  de  diagno^ie  est 
aujourd'hui  g^m^ralement  reronnu.  Pour  les  maliides  k  lesions  avancfe,  tels 
que  la  majority  de  reux  regu  k  Thopital  de  Filaret^  le  diagnostic  ne  faisait 
aucucie  difficutt^5,d'autant  plus  que  tous  avaient  les  bacilles  dans  les  crachats. 
J'ai  chercM  alors  de  me  rendre  nompte  de  la  valeur  de  rophtalmcv reaction 
comme  moyen  d'4tablir  le  pronostir  de  la  maladie.  D'apr6s  WolflF-Eisner» 
Teichmann,  Stadelmanti,  la  reaction  negative  che^  les  malades  k  l^ions 
avane^s  montre  que  rorganisme  n'est  plus  en  ^tat  de  r^agir  eontre  les  toxines 
du  baeille  tul)erculeux,  t^  qui  impliqiierait  im  pronostie  d(5favorahle.  Une 
reaction  positive  montrerait  par  eontre  que  rorganisme  pent  rMster  k  eea 
toxines,  qu'll  dispose  par  cons6quen<^  des  moyens  de  lutte,  sans  qu*on  puia^ 
pr^juger  eependant  qui  de  Torganisme  ou  du  baeille  aura  la  victoire. 

II  existe  en  effet  des  nombreux  cm  avanc4s — ma  statistique  le  montre— oiS 
la  r^*jietion  est  positive.  L^ophtalmo-r^artion  podtive  des  eas  avanc^ 
parait  s^observ^er  alors  que  les  l^ions  sont  d^ja  aasez  anciennes  d'assez 
vieille  date  sans  que  eependant  Torganisme  soit  ^puis^  et  alors  qu^il  dispoae 
encore  des  moyens  de  hitter  eontre  Finfection.  Mes  ^onstatationg  k  ce  point 
de  vue  li,  sont  en  grande  partie  concordantes  aver  eel  les  de  Wolff-Eisner  et 
opposes  k  celles  de  Roepke.  Elles  se  rapprochent  aussi  de  eelles  publi6es 
r^iemmcnt  par  Fal)ier  et  Knopf.'  J'ai  obser\'6  en  effet  les  reactions  le.s  plus 
intenses  t^hez  les  malades  au  Illume  degr4  qui  se  sont  ani^^liords  d*une  fa^on 
notable  au  cours  de  leur  traitement. 

Je  citera  k  eet  ^gard  Pexemple  des  quelques  uns  de  ces  malades.  C"est 
ainsi  que  la  r ^'action  a  ^t<5  trt^s  prononc^  che^  un  malade  qui  apn^s  237  jours 
de  traitement  a  gagn^  10  kilos,  de  radme  que  chez  un  certain  nombre  d'autrea 
malades:  un  malade  qui  apr^s  104  jours  a  gagn^  9  kilos,  un  autre  qui  apr^  48 
jours  a  gagn6  2  kilos,  un  troisi^me  qui  apres  176  jours  a  gagn^  16  kilos^  un 
quatri&me  qui  apr^s  152  jours  a  gagn^  S  kilos  J.  un  einqui^me  qui  apr^  14S 
jours  a  gagD^  3  kilos,  un  si%i§me  qui  apr^  S85  jours  a  gagn<^  7  kilos,  un 
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septi^me  qui  apr^a  254  jours  a  gagn^  7  kilos,  un  huiti^me  qui  apr^  jours  189 
jours  a  gagn^  5  kilos  |i  un  neuvi^me  qui  apr^  359  jours  a  gagn^  7  kilos,  im 
dixi^me  qui  apr^s  131  jourg  a  gagn6  9  kilos,  un  onzi^me  qui  apr^  277  jours 
a  gagn^  6  kilos,  un  douzi^me  qui  aprds  217  jours  a  gagn4  2  kilos,  un  treiEi^me 
qui  apr^s  191  jours  a  gagn4  2  kilos  i,  un  quatorzi^me  qui  apr^  109  joiirs  a 
ga^4  22  kilos,  etc. 

Si  Ion  analyse  d' autre  part  lea  cas  k  l^ions  avanc^  ayant  presents  one 
ophtalmo-r^action  negative — 33  parmi  mes  malades — ron  peut  eonstater 
que  la  plupart  d*entre  eux  pr^ntaient  des  l^^ions  tellement  avancdes  qu'ils 
ont  succombd  peu  de  temps  aprds  leur  entrfe  k  Tfadpital  et  que  ebez  les 
autres  le  pronostic  ^tait  ^galement  tout  aussi  d^favorable. 

Point  important  k  signaler:  des  malades  qui  k  leur  entr^  k  rhdpital  out 
eu  rophtalmo-r^action  negative,  ont  pr6aent4  plus  tard,  alors  que  leur  ^tat 
s'^tait  am§lior6  d'une  fagon  notable,  ime  reaction  positive,  Je  peux  citer  k 
cet  <5gard  I'obaervation  de  cinq  de  mes  malades,  chez  lesquels  ee  ph^nom^ne  a 
6i4  tout  a  fait  net.  J*ajoute  pour  Stre  compter  que  Tophtalmo-r^action  a 
^t^  faite  la  sec^nde  fois  dans  Tautre  oeil  pour  ^viter  \es  ph^nom^nes  de  senai* 
bilisation  signal^  par  quelques  auteurs  m#me  chez  des  personnes  en  parfait 
^tat  de  sant6.  J'ai  pu  c^nstater  d' autre  pai-t  le  ph^nom^ne  inverse:  Toph- 
talmo  reaction  positive  d'abord,  negative  ensuite  alors  que  T^tat  du  malade 
s'^tait  aggrav^  ou  qu'il  s'^tait  produit  une  complication  intereurrente. 

Quant  k  la  cutl- reaction  je  Tai  etudi^  chez  67  de  mes  malades,  Elle  a  ^t^ 
positive  dans  tous  les  cas  sauf  chez  9  de  ces  malades.  J'ai  employ^  pour  faLre 
la  reaction  la  tuberculine  de  Koch  en  solution  k  25%  et  pour  la  scarification 
je  me  suis  servi  du  petit  instrument  reeommand^  per  Pirquet  (impfbohrer), 
Wolff-Eisner  attribue  aux  diff^rentes  modalitds  de  la  cuti-r^action  une  valeur 
pronostique  assez  grande.  Mes  r^ultats  confirment  en  grande  partie, 
Toptnion  de  Wolff-Eisner  Dans  un  premier  groupe  des  faits,  la  reaction  m 
produit  4-6  heures  apr^  la  scarification  atteint  son  maximum  20-24  heurea 
apr^s,  se  maintient  sans  grand  changement  le  second  jour,  et  disparalt  apr^ 
3-4  jours.  Cette  fagon  de  r^agir  apr^s  1' application  cutanfe  de  la  tubercu- 
line s'observe  dans  les  cas  au  d^but  et  dans  ceux  au  ler  et  IKme  degrd  ayant  un 
pronostic  favorable,  Un  autre  tj'pe  de  reaction  est  la  reaction  de  tres  courte 
dur^.  Elle  commence  d' habitude  6  heures  apr^  la  scarification,  atteint 
tr^s  rapidement  son  point  culminant^  apr^s  10  heures  d^ja,et  ne  s'obser\'e  plus 
au  courant  de  deuxi^me  jour.  La  reaction  est  tellement  insignificante  que  si 
Ton  ne  Tobserve  pas  avec  attention  elle  peut  passer  complete  men  t  mappergu, 
Ce  type  de  rSa^tion  se  produit  chez  les  malades  k  lesions  tr6s  avanc^s,  J'ai 
pu  le  constater  chez  7  de  mes  malades.  L' absence  complt^te  de  la  cuti- 
r^action  aurait  comme  signification  un  pronostic  absolumetit  d4favorable, 
J*ai  pu  la  constater  chez  3  de  mes  malades  chez  lesquels  I'^volution  de  la 
maladle  a  6td  tout  k  fait  dfifavorable.    La  cuti-r^action  tardive  et  durable 
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impllquerait  un  pronoatic  tr^  favorable,  Dans  ce  type  de  reaction,  le 
pMnom^ne  se  produit  plus  tardiveraent,  le  deuxi^me  ou  le  troisi^rae  jour. 
La  reaction  conserve  sea  caractdres  pendant  un  temps  prolong^,  5-9  jours  ou 
m^me  d'avanta^:  2-3  semmnes.  Chez  des  malades  avanci^s  tela  que  ceux 
recu  k  Filarct  ce  tjrpe  de  la  cuti-r^action  n'a  pas  ^tre  observe.  Je  Tai  con- 
stats Dependant  d'lme  fa^on  tr5a  nette  chez  quelques  uns  des  membres  du 
personnel  de  rhdpital;  Tinterne  et  Texterne  du  service,  le  gargon  du  labora- 
toire  qui  manifeste  les  crachats,  etc. 

Tcis  sont  l<^  faits  que  j'ai  pu  observer  relativement  k  la  valeur  pronos- 
tique  de  Fophtalmo-  et  de  la  cu ti-r4action.  II  semble  d  ^aprds  les  observations 
que  je  viens  ^noncer  qu'on  peut  accorder  une  certaine  valeur  pronostique  k 
ces  deux  reactions.  II  est  vrai  que  cette  valeur  pronostique  n'€?st  que  litoit^ 
puisque  dans  ma  statLstique  70%  des  malades  au  Ill&nie  degr^  out  presents 
une  reaction  positive  et  cela  dfe  la  prenii^re  instillatioo  de  la  tuberculine  tlaiLs 
Toeil  du  malade.  line  analyse  d^taill^  de  la  fa^on  dont  cette  reaction  se 
produit  permet  eependant  de  tirer  quelques  renseignenients  sur  revolution 
probable  de  Tinfection,  Mes  conclusions  peuvent  done  se  fortnuler  de  la 
fagon  suivante: 

L  L'ophtalrao-rSaction  et  la  cuti-rfiaction  ont  6i6  pc^tives  dans  68.2% 
d'un  grand  nombre  des  cas  k  Ifeions  avaneSes  que  j'ai  pu  suivre  jusqu'^ 
ce  moment  (123  cas  ob9er%^fe). 

II.  Ces  reactions  ont  €t^  negatives  chez  des  malades  dont  le  pronostic  a 
6t^  C5ompl^tement  d^favorable. 

III.  Les  malades  ayant  eu  d'abord  une  reaction  negative  peuveot  pre- 
senter une  reaction  positive  dans  le  cas  oil  une  amelioration  notable  se  pro- 
duit dans  leur  etat.  Le  phenomene  inverse  peut  s'obsen^r:  la  reaction  qui 
avait  ete  d'abord  positive  devient  negative  si  la  maladie  prend  une  toumure 
grave  ou  s'il  se  produit  une  complication  intercurrente  (pneumothorax, 
memn^te  tuberculeuse,  geueraUsation) , 
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THE  AGGLUTINATING  POWER  IN  TUBERCULOUS 
PATIENTS.— SERUM  DIAGNOSIS.— SERUM 
PROGNOSIS. 

By  Professor  Paul  Courmont, 

ol  the  University  of  Lyon. 


Tlie  senim  diagnosis  of  tuberculosis  is  actually  one  of  the  most  employed 
and  most  certain  laboratory'  methods  of  diagnosis  m  tuberculosis.  It  is 
practisoti  like  that  of  typhoid  fever,  by  mixmg  the  serum  of  the  patient  with  a 
certain  quantity  of  Uquid  homogeneous  culture  of  the  bacillus  of  tuberculosis. 

I.  Historical. 

It  is  known  that  the  usual  culture  of  the  bacillus  of  Koch  cannot  be  util- 
izeil  for  agglutination. 

It  wi\s  M.  Arloing  who,  in  1898,*  having  obtained  a  fluid  homogeneous 
culture  of  the  bacillus  of  Koch  and  its  agglutination  by  the  serum  of  tuber- 
culous human  boin^  or  animals,  created  thus  the  serodiagnosis  of  tuber- 
culosis. 

Messrs.  Arloing  and  Paul  Courmont'  then  perfected  the  method,  deter- 
niincil  the  Ix^st  manner  of  cultivating  the  homogeneous  cultures,  applied  the 
Si^nnliagiiosis  to  luindnxls  of  patients  and  studied  on  these,  and  on  anim,^h 
ronderiHl  tulxTculous,  the  agglutinating  power  of  the  blood. 

M.  Paul  Courmont  has  studieil*  local  serodiagnosis  (diagnosis  of  the 
natun^  of  the  pathological  serous  fluids  by  the  agglutinating  power  of  these 
elTusions)  ami  the  seroprognosis  of  pleurisies.  The  Lyonese  method  is  em- 
ployed alnu>st  everywhere;  the  works  on  this  question  are  very  numerous; 
we  may  cite  among  the  authors  who  have  approved  us: 

In  Paris:  Widiil  imd  Ravaut;  Dieuhifoy;  Schrapf;  Sabareanu  and  Salo- 
mon, pupils  of  Prof.  Landouzy;  in  Bordeaux:  Ferre,  Mongour,  and  Buard; 
in  Lille:  Carriere;  in  Marseilles:  Hawthorn;  in  MontpeUer:  Lagriffoul; 
in  Geneva:  Bju'd  and  Humbert;  in  Germany:  BendL\,  Rumpf  and  Guinard, 
Roml)erg:  in  Russia:  Kazarinow,  Skakarin;  in  Italy:  Marzagalli,  CafFa- 
reno,  Marchetti  and  Stcfanelli,  Marini;  in  Rumania:  Thomescu  and 
Gracosky,  etu. 
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If  some  authors,  on  the  contrary,  have  contested  the  importance  and 
value  of  the  serofliagnosiSj  this  arises  from  their  not  having  avoided  the  fol- 
lowing causes  of  error; 


IL  Causes  of  Eeeob  to  be  Avoided. 

1.  Tech  NIC, — First,  one  must  posseee  a  good  Bigglutinable  bacillus;   we 

have  shown  that  the  agglutinability  does  not  belong  to  all  the  baciUi  of  Koch** 
Our  bacillus  A  (human  tuberculasis— Arloing)  futfik  all  the  conditiotis  of 
facility  of  culture  and  aggUitinabUity.  It  is  the  one  which  we  sent  to  all 
those  who  askcft  us  for  the  samc^  and  most  of  the  results  obtained  in  different 
parts  of  tliL*  world  were  obtained  with  this  bacillus. 

Then  one  must  obtain  and  employ  a  liquid  homogeneous  culture  in  the 
conditions  which  we  have  exposed  lengthily  elsewhere:  cultures  four  to 
eight  weeks  old^  diluted  with  salt  water  at  7  per  cent.,  tested  with  the 
standard  serum,  mbced  with  serum  in  suitable  proi>ortion,  it  being  neces- 
sary to  imkc  into  account  only  those  reactions  visible  to  the  naked  eye. 

These  ctuiditious  are  quite  easy  to  follow  in  a  well-api>ointeil  laboratory; 
we  can^  moreover,  provide  tubes  of  homogeneous  cultures  ready  to  be  em- 
ployed, just  as  one  provides  tuberculin  dry  or  liquiil  for  tuberculin  reactions. 
On  the  other  hand,  it  is  evident  that  technical  modifications  in  the  prepara- 
tion of  the  cultures,  in  their  age,  their  dilution,  etc.,  modify  their  agglu tin- 
ability  and  prevent  one  fn>m  (X>mparing  the  results  thus  obtained  with  those 
obtained  by  ourselves  and  by  idl  thrjse  who  have  followed  our  instructions. 

2*  Appreciation  and  Value  or  the  Deoriib  of  AGtiLLmNA'noN,— We 
have  said  that  for  the  senmi  of  an  adult  man  one  mbceti  the  serum  and  the 
culture  in  three  little  tutiea  in  the  following  proportions:  (1)  One  part  of 
serum  to  five  c*f  cidture;  (2)  I  to  10;  (3)  1  to  15.  In  these  conditions  the 
senim  of  a  man  free  from  all  evident  or  latent  tuberculosis  would  not  ag- 
glutinate onlinarily  at  1  k)  5,  whereas  the  serum  of  the  tuberculous  will  ag- 
glutinate at  a  decree  varying  between  1  to  5  and  1  to  15  or  20,  and  rarely  at 
a  higher  degree. 

But  if  one  changes  the  conditions  one  gets  quite  different  results:  for 
instjmce,  if  one  employs  cultures  wliich  are  not  agglutinable,  one  would 
have  only  negative  results;  if,  on  the  contrary,  one  employs  cultiurs 
which  are  too  agglutinable,  one  obtains  with  the  same  serum  much  higher 
degrees  of  agglutination,  and  these  can  no  longer  be  compared  to  ours.  This 
is  what  happenetl  to  Kinghom,  for  example,  who  found  much  more  elevated 
agglutinations  than  w^e  did- 

One  knows  that  every  serum,  even  normal,  possesses  a  certain  natural 
agglutinous  power;  the  specificity  of  the  agglutinating  reaction  is  only  rela- 
tive—quantitative and  not  quaUtative,    It  is  only  from  a  certain  degree  that 
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the  agglutinating  reaction  vis-^vis  of  a  bacillus  has  a  specific  and  diagnostic 
importance,  and  this  degree  varies  according  to  the  different  animal  species. 
For  instance,  the  serum  of  a  healthy  dog  can  agglutinate  our  dilution  of 
homogeneous  culture  in  the  proportion  of  1  to  30;  the  serum  of  an  adult 
cow,  non-tuberculous,  would  agglutinate  it  ordinarily  at  1  to  5.  Moreover, 
the  serum  of  an  animal  species  agglutinates  at  different  degrees  according 
to  the  age.  M.  Arloing  has  shown  that  serum  of  the  calf  does  not  ag^utinate 
at  1  to  5,  whereas  the  serum  of  a  healthy  cow  does  agglutinate  in  this  degree. 

Consequently,  for  a  given  animal  species  the  agglutination  of  a  bacillus 
would  only  be  specific  above  the  ordinary  degree  of  agglutination  of  the 
normal  serum  of  this  species  for  this  bacillus;  moreover,  the  age  must  like- 
wise be  taken  into  consideration.  To  summarize:  A  serum  ag^utination  has 
diagnostic  value  for  a  given  subject  only  according  as  it  surpasses  the  ag- 
glutinating power  of  the  serum  of  normal  subjects  of  the  same  species  and 
the  same  age. 

For  human  beings  it  is  not  easy  to  fix  this  limit,  for  it  is  always  difficult  to 
prove  that  the  subject  is  healthy  and  has  not  a  latent  tuberculous  lesion. 
Nevertheless,  for  an  adult  subject,  in  the  exact  conditions  of  our  technic, 
the  limit  of  the  pathological  agglutination  seems  to  commence  at  1  to  5. 
We  will  see  further  on  that  this  limit  is  lowered  in  children.  But  it  is  evi- 
dent that  if  one  employs  cultures  which  are  much  more  agglutinable  than 
ours,  this  limit  must  be  raised  above  1  to  5,  because  in  this  condition  the  nor- 
mal agglutinating  power  of  the  serum  of  healthy  subjects  would  surpass  this 
limit;  one  must  then,  only  consider  as  specific  much  more  intense  serum- 
reactions. 

It  is  certainly  through  not  ha\'ing  taken  these  rules  into  account  that  some 
authors,  and  especially  Kinghom,  have  considered  as  specific  certain  sero- 
reactions  due  to  the  normal  agglutinating  power,  and  have  found  as  many 
positive  reactions  in  healthy  people  as  in  those  who  are  tuberculous. 
Kinghorn  finds,  in  fact,  many  reactions  at  1  to  75  and  1  to  100,  degrees  which 
we  hardly  ever  obtain  in  a  tuberculous  man.  Consequently,  his  cultures  are 
much  more  agglutinable  than  ours,  so  that  the  normal  human  serum  which 
for  us  agglutinates  only  below  1  to  5,  agglutinates  for  Kinghom  above 
this  degree,  and  is  considered  by  him  like  a  given  specific  reaction. 

3.  Clinical  iNTERrRETATiON. — One  must  take  care  not  to  take  the 
seroreaction  for  an  infallible  sign,  promising  a  diagnosis  of  mathematical 
precision. 

Like  every  pathological  sign,  like  the  ophthalmo-reaction  or  the  injection 
of  tuberculin,  this  reaction  must  be  interpreted  and  discussed  comparatively 
with  the  other  symptoms  furnished  by  the  study  of  the  case.  The  sero- 
diagnosis  only  takes  its  full  value  in  cases  where  the  clinical  examination  has 
already  been  made  '4n  the  case  of  a  suspected  subject,"  as  we  wrote  already 
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in  1898  with  M.  Arloing.  Applied  to  healthy  subjects,  non-suspects  of  tuber- 
culosis, it  haa  only  slight  value  by  itself. 

One  must  remember  £klso  that  the  genera!  ^rodiagnoais  (with  the  blood- 
serum)  docs  not  give  the  dia^osis  of  the  localization  of  the  leniond,  but  only 
that  of  general  tuberculosis;  it  is  for  the  clinician  to  apply  to  a  local  lesion 
the  results  of  the  serodiagtiosb. 

We  repeat  that  all  these  precautions  apply  not  only  to  the  serum  diag- 
nosis, but  to  all  the  methods  based  on  the  employment  of  the  tuberculin 
(cutaneous  injection,  ophthalmo-reaction)^  which  are,  moreover,  liable  to 
many  other  reproaches. 

IIL  Proofs  of  the  Value  of  the  Skroolvonosis. 

The  best  proofs  are  the  good  practical  results  which  the  serodiagnosis  has 
given  to  a  great  number  of  authors.  But  there  are  two  kinds  of  specially 
conclusive  proofs: 

L  Statistics  Among  the  Bovines. — In  cows  one  can  have  statistics  in 
which  the  autopsies  control  the  serum  reaction.  Under  these  conditions  M. 
Arloing  has  seen  that  the  seroiliagnosis  is  always  negative  when  the  cow  is 
non*tuberculous,  and   positive  98  per  cent,  when  there  are  tuberculous 


2.  Statistics  with  Pleuiiisies  in  Man.— For  human  pleurisies  one  can 
have  the  (certitude  of  the  tuberculous  (or  not)  nature  of  the  malady  (by  the 
clinic,  through  inoculation  and  cj^ology  combined)*  In  such  conditions, 
in  a  statistic  of  112  cases,  we  have  never  had  a  positive  reaction  with  the 
pleural  liquid  when  the  pleurisy  was  not  tuberculous;  on  the  contrary,  we 
had  76  per  cent,  of  positive  reactions  when  the  pleurisy  was  tuberculous.' 

If  the  restilts  of  the  serum  agghitination  with  the  blood-serum  of  human 
beings  (tuterculous  or  not)  are  in  appearance  less  easy  to  interpret,  this  de- 
pends on  the  variations  of  the  agglutinating  power  according  to  the  form,  the 
gravity,  the  cure  or  curability  of  the  lesions,  according  to  the  ag^  of  the  sub- 
ject, which  we  summarize  as  follows: 

IV.    The  Agglutinative  Reaction  lv  PRAcncE  (Serobuonosis), 

According  t>o  our  own  personal  statistics,  covering  more  than  1200  cases^ 
we  have  obtained  positive  seroreactions: 
L  In  tuberculous  patients  (90  per  cent,)- 

2.  In  hospital  cases  apparently  not  tuberculous  (40  per  cent.)- 

3.  In  apparently  healthy  subjects  (30  per  cent.). 

L  In  the  TuBERCULOus."The  agglutination  varies  in  frequency  and  in 
intensity  according  to  the  following  conditions: 

(a)  The  Localizaiion  of  Ae  Lmems.— Localized   tuberculosis   (called 
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"surgical ")'  are  often  less  ag^utinating  (75  per  cent,  in  the  cases  of  tuber- 
culosis of  bone,  of  skin,  of  lupus).*  The  cases  of  tuberculosis  of  visoera,  of 
lung,  of  pleural  and  other  serous  membranes,  of  intestine,  are  those  which 
agglutinate  the  most. 

(b)  The  Gravity  of  the  Lenana.—Thoee  are  the  most  serious  tuberculosis 
cases  with  wide-spread  lesions,  rapid  consumption,  which  g^ve  nearly  ail  the 
negative  seroreactions  (consumptive  subjects  attacked  by  tuberculous 
pneumonia,  meningitis,  granulie).  Conversely,  curable  cases,  such  as  fibrous 
tuberculosis,  give  the  largest  proportion  of  poeitive  reactions  (pleurisy  k 
frigore,  fibrous  pulmonary  tuberculosis,  chronic  bronchitis,  or  emphyseme 
with  slight  tuberculous  lemons,  curable  adenitis,  etc.). 

It  is  the  same  with  animals  experimentally  tuberculous.'*  Two  con- 
clusions result  from  this.  From  the  point  of  view  of  the  serodiagnosis  this 
will  not  give  such  good  results  in  the  grave  and  rapid  forms,  but  it  will  show 
latent  cases  which  work  slowly  and  are  curable — that  is,  in  those  cases  where 
the  diagnosis  is  both  most  difiicult  and  most  useful. 

As  to  the  seroprognosis,  we  shall  speak  later. 

(c)  The  Curing  of  the  Lesions. — Tuberculoses  which  are  on  the  way  to 
being  cured  agglutinate  very  well.  One  must  know,  therefore,  that  the 
agglutinating  power  of  the  blood  persists  long  after  the  anatomical  cure  of 
the  lesions.  Consequently,  the  serum  agglutination  can  make  a  retrospec- 
tive diagnosis  of  a  cured  tuberculosis,  for  instance,  of  a  past  adenitis  or 
pleurisy. 

On  the  other  hand,  one  must  alwaj's  remember  the  possibility  of  such  a 
case  when  one  interprets  the  seroreaction  in  a  subject  who  has  clinically  no 
sign  of  tuberculosis:  the  reaction  might  be  due  to  the  persistent  power  of 
agglutination  remaining  in  the  blood  after  the  cure  of  an  old  tuberculosis 
which  has  been  cured  without  leaving  any  trace. 

This  difficulty,  moreover,  is  not  inherent  to  the  serodiagnosis  only; 
we  have  seen  the  ophthalmo-reaction  positive  in  old  subjects,  whereas  the 
autopsy  and  inoculation  of  the  organs  showed  no  trace  of  tuberculosis  in 
evolution  nor  the  presence  of  any  bacilli  of  Koch. 

This  merely  shows  that  the  laboratory  proceedings  of  diagnosis  must  be 
discussed  in  each  particular  case  with  the  help  of  the  clinical  observation. 

(d)  The  Age}^ — The  senim  of  the  newly  bom  docs  not  agglutinate  (Rom- 
berg, Descos) ;  that  of  tuberculous  children  agglutinates,  but  generally  less 
than  that  of  adults:  this  degree  of  agglutinating  power  rises  with  the  agp  of 
the  children.  It  results  that  the  serum  reaction  has  a  positive  significance 
in  children  at  a  lower  degree  of  agglutination  than  in  adults;  this  is  very  im- 
portant for  its  practical  application.  (See  the  thesis  of  Descos.)  It  is  in 
adults  that  the  seroreaction  presents  the  maximum  of  frequency  and  in- 
tensity. 
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In  the  aged*  one  finds  many  weak  seroreactions  caused  by  old  tubercu- 
lous lesions,  more  or  leas  healed;  but  the  strong  seroreactions  are  important 
in  showing  an  old  tuberculosis  not  yet  completely  extinct.  It  is  very  impor- 
tant to  know  these  variations  according  to  agp  for  practical  application,  t.  e,, 
for  the  theoretical  question  of  latent  tuberculosis. 

One  same  degree  of  agglutination  has  not  the  same  importance  at  different 


On  the  other  hand,  the  results  of  serum  diagnosis  at  different  ages  agree 
absolutely  with  those  of  anatomical-pathological  statistics  of  Naegeli,  of 
Germany. 

2.  By  the  Patients  Apparently  not  Tuberculoub.— In  these  casea 
tho  scroreaction  is  positive  in  35  to  40  per  cent.;  this  is  not  astonishing, 
taking  in  ronsitleration  the  great  frequency  of  tulwrcula^is,  more  or  less 
latent,  in  hospital  patients.  With  tuterculin  one  arrives  at  analogous  re- 
f!ults.  Beck  observed  in  Berlin  46  per  cent,  positive  tuberculin  reactions  in 
2()(K)  patients  who  were  apparently  not  tuberculous. 

Acute  infections  do  not  give  generally  to  the  serum  the  agglutinating 
power  for  the  bacillus  of  Koch,  One  must,  however,  classify  separately 
typhoid  fever,  for  75  per  cent-  of  the  t>phoid  patients  agglutinate  the  bacilli 
of  Koch,  just  as  if  they  were  tuberculous,  vrhereas  the  autopsy  may  not  show 
any  tuberculous  lesions. 

But  from  a  theoretical  point  of  view  our  experiments  with  M.  Arloing  in 
men  and  animals  show  that  there  is  no  relation  between  the  agglutinating 
power  of  serum  on  the  typhoid  bacilli  imd  the  tulx*rculoua  bacilli.  It  seems 
that  it  is  not  the  same  agglutinin  which  acts  on  the  two  bacilli,  but  two  dis- 
tinct kinds  of  agglutinins.  The  cause  of  this  double  agglutinating  power  of 
the  t\^)hoid  sennn  is  still  obscure.  It  is  perhaps  due  to  the  accidental  invar 
sion  of  the  Kot^h  bacilli  tlirough  the  intestinal  ulcerations,  or  to  a  sort  of  tlis- 
placement  of  the  Koch  bacilli  latent  in  the  organism.  At  any  rat-e,  this  pre- 
vents the  application  of  the  tulx^reulous  seroreaction  to  distinguish  between 
t^'phoid  fever  and  tuberculosis.  The  serodiagnosis  of  tuljerculosis  haa  less 
value  in  the  acute  forms  than  in  the  torpid  and  chronic  forms.  The  same  in- 
convenience exists  with  the  tuberculin  reaction  wliich  cannot  be  applied  to 
fever  cases,  and  with  the  ophthalmo-reaction,  wliich  is  positive  in  most  cases 
of  t>T3hoid  fever  without  coexistence  of  tuberculosis.'* 

3,  By  tSo EJECTS  Healthy  in  Appe.\rance.— The  seroreaction  is  positive 
in  about  30  per  cent.  It  dLscovei*s  also  cases  of  latent  tuberculosis,  no  matter 
how  slight  this  may  be.  But  as  many  cases  of  latent  and  slight  tul^serculosis 
are  compatible  with  very  good  health,  the  seroreaction  in  such  cases  has  only 
the  value  of  a  **  reaction  d'attente*'  (expectant  reaction) ;  alone  and  without 
other  symptoms  the  seroreaction  has  no  practical  importance,  for  instants,  in 
soldiers.    We  may  observe,  furthermore,  that  the  results  with  tuberculin 
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confirm  those  of  the  aemm  diagnosis  in  healthy  subjects.     (See  the  statistics 
of  BeckO 

V.    Comparison  of  the  Sebodiagnosis  and  the  Tuberculin  Reacttionb — 

Advantages  of  the  Seroreaction. 

If  one  compares  the  reauJts  ^ven  by  the  eerodiagnosis  and  the  tuberculin 
reactions  (subcutaneous  injections  or  ophthalmo*reaction),one  sees  that  these 
methods  give  similar  res^ilts,  but  many  advantage's  are  in  favor  ot  the  sero- 
diagnosis.  With  these  three  methods  the  results  are  positive  In  most  caaes  of 
active  tuberculosis,  the  cases  which  ^ve  no  reactions  being  often  the  gravest; 
for  instamie,  in  advanced  consumption. 

With  these  three  methods  the  results  are  positive  in  a  fairly  la^g^  number 
of  cases  in  which  neither  the  cUnieal  eJtamination,  not  even  sometimes  the 
autopsy ,  can  diBcover  tuberculosis.  The  accordance  of  the  results  proves  that 
there  is  latent  tuberculosis  with  very  slight  lesions  often  compatible  with 
good  health,  and  which  can  be  discovered  only  by  this  very  ddicate  labor- 
atory method. 

It  is  extremely  remarkable  that  injection  of  tuberculin  and  serodiagnosis 
give  about  the  same  percentage  of  positive  reactions  in  patients  who  are  not 
evidently  tuberculous  (40  per  cent,  with  the  serodiagnosis  and  46  per  cent, 
with  the  tuberculin,  according  to  Beck)*  It  is  also  curious  to  see  that  the 
ophthalmo-reaction  is  positive  in  typhoid  cases,  just  as  the  seroreaction. 

At  any  rate,  the  few  objections  which  one  can  make  to  the  serodiagnosis 
(causes  of  error  in  feverish  cases  and  in  typhoid  fever,  and  too  great  sensitive- 
ness of  the  method^  which  discovers  the  slightest  tuljerculous  infections,  even 
those  compatible  with  health)  concern  equally  the  injection  of  tuberculin  and 
the  ophthalmo-reaction,  as  we  have  explained  above. 

The  particular  great  advantages  of  the  serodiagnosis  are  the  following: 

1,  Absolute  harinlessne^s,  since  the  taking  of  a  little  blood  cannot  give 
riae  to  accidents  or  inconveniences  sometimes  attributetl,  with  reason,  to  the 
tubercuUn  and  ophthalmo-reactions. 

2,  Facility  of  applicaiionj  since  a  few  dro]>B  of  blood  suffice,  and  it  is  need- 
lees  to  observe  the  patients  during  se\*eral  days,  as  in  the  two  other  methods. 

3.  Importance  of  the  variaiians  of  the  aggbdinaling  power.  Given  the 
hannlessness  and  fuciUty  of  application,  one  can  repeat  the  reaction  as  often 
as  one  likes,  and  the  variations  of  the  agglutinating  power  are  of  great  im- 
portance, not  only  for  the  diagnosis,  but  also  for  the  prognosis. 

4.  Apptic^ion  of  load  %€ruvi-diagnom.s^  which  is  impossible  with  other 
methods. 

VL    Local  Serodiagnosis* 

The  seroreaction  is  generally  made  with  blood-scrum;  in  this  case  it  only 
g^v€3  a  ^neral  serodiagnosis,  simply  proving  the  general  specific  impregna- 
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tion  of  the  blood  with  a  given  infection,  no  matter  where  the  lesions  may  be. 
But  we  have  established,  since  1908,  the  possibility  and  the  good  results  of  a 
local  serodiagnosL^.*  ThiB  is  made  with  local  effusions  of  the  serous  mem- 
branes, for  iostaucej  in  the  pleurisies.  We  have  established  that  when  a 
serous  membrane  is  infected  by  tuberculosis,  a  local  reaction  is  produced,  and 
agglutinins  are  formed  locally,  independently  of  what  happens  in  the  blood. 
The  search  of  the  seroreaction  with  the  pleural  fluid  furnishes  the  proof  of  the 
local  tuberculosis.  Our  numerous  works  on  the  subject  (more  than  200  cases 
of  effusions,  of  which  115  were  tuberculous  pleurisies)  have  been  conlimied  by 
Mongour  and  Bnard,  Widal  and  Ravaut,  Dieulafoy,  Landouzy,  Sabareanu, 
and  Salomon,  Hawthorn,  in  France;  Bendbc  in  Germany;  Kii/.arinow,  in 
Russia;  Marini,  Marchetti,  and  StefaneUi  in  Italy,"  and  other  authonB, 
whose  statistics  are  absolutely  similar  to  ours.  The  most  conclusive  re- 
sults are  given  by  the  pleural  fluids.  The  fluid  of  tuberculous  pleurisies  ag* 
glutLnates  (at  least  at  1  to  5)  in  76  per  cent.  c)f  adults  (statistics  of  1 15  cases). 
Negative  cases,  although  tuberculous,  concern  always  graver  forms.  The 
non-tuberculous  fluids  are  not  agglntinous,  even  at  I  to  5  (with  the  atception 
of  two  or  three  doubtful  cases). 

The  agglutinating  power  of  the  tuberculous  fluids  is  ordinarily  less  elevated 
than  that  i>f  the  blood-serum;  but  it  may  l>e  sometimes  more  elevated,  or 
can  exist  oidy  in  the  pleuritic  fluid  and  not  in  the  blooiL  It  would,  therefore, 
seem  that  the  pleural  membrane  can  produce  in  loco  agglutinative  substance. 

In  Practice. — L  Positive  seroreaction  (at  I  to  5  and  abi:>ve)  is  a  sign  of 
great  value  in  favor  of  the  tuberculous  nature  of  pleurisies.  The  minute 
comparbon  of  the  serodiagiiosb  witli  the  cyt-olog)*  and  the  r^uIU  of  inocula- 
tion of  fluid  in  the  guinea-pig  prove  the  absolute  accordance  of  the  three  meth- 
ods. The  serodiagnosis  has  the  advantage  of  greater  facility  and  rapidity; 
one  does  not  need  the  presence  of  the  patient,  a  few  drops  of  liquid  suffice,  and 
one  can  transport  easily  this  Uttle  quantity  of  fluid  for  examination, 

2.  Negative  reaction  only  constitutes  a  presumption  against  the  diagno- 
sis of  tuberculosis.    One  must  in  this  case  repeat  the  experiment. 

3.  The  comparison  of  the  agglutinating  power  of  the  blood  with  that  of 
pleural  fluid  would  give  interesting  results. 

One  can  apply  the  same  conclusions  to  the  diagnosis  of  other  pathological 
fluids  (especially  ascites  and  hydrarthroses),  except  to  meningitis,  of  which 
the  fliud  is  never  agglutinative* 

VIL    Seroprognosis* 

The  general  idea  of  the  seroprognosis  in  sickness,  and  the  signiiieation  of 
the  agglutinating  reaction  in  the  evolution  of  the  infectious  diseases,  was 
advanced  by  us  for  the  first  time  in  189G^97,  apropos  of  typhoid  fever.** 
We  have  established  that  the  degree  of  the  agglutinating  power  of  the  blood 
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is  the  more  intense  if  the  infection  la  less  grave  and  the  resistance  of  the  sub- 
ject is  greater.  For  tuberculosia  the  question  is  more  complicated,  on 
aeeoimt  of  the  variability  of  the  forms  and  the  duration  of  the  ilhiess.  But  it 
would  be  afi  important  as  it  is  difficult  to  establish  this  prognosis  of  the  ill* 
ness  by  the  varying  agglutinating  power  in  tuberculous  patients*  Sisce 
thia  date  we  have  said:  "The  agglutinating  power  seems  to  be  inverse  to  the 
gravity  of  the  infection";  and  in  1900  we  arrived  at  the  same  conclusions  in 
animals  made  experimentally  tuberculous.^ 

The  arguments  on  which  the  seroprognosis  is  based  are; 

1.  Gemrat  SUUiMics. —-Th^  tuberculous,  of  whom  the  serum  is  not  agglut- 
inating (10  per  cent,  to  15  per  cent,)  are  nearly  all  very  seriously  ill ;  the  sub- 
jects who  have  advancecJ  consumption,  miliary  tuberculosis,  and  caseous 
pneumonia,  meningitis,  have  nearly  all  a  negative  seroreaction, 

2.  ExperifmfUs  in  Animals  made  ExperimentaUy  Tuberculous,— -The  devel- 
opment of  the  agglutinating  power  Is  the  more  elevated  when  the  tuterculo- 
gJa  is  less  virulent  and  the  animal  more  resistant,  and  conversely.^'* 

3.  Variatimts  of  Inlen^lif  of  the  Agghdinaiing  Power  of  the  Tuheradotis, — 
These  variations  appear  to  be  dejx^ndent  ui>on  the  prognosis  of  the  disease. 
Very  elevated  reactions  are  found  especially  in  subjects  in  whom  the  tuber- 
culosa \b  slight  or  on  the  way  to  healing  (local  tuberculosis  of  the  viscera, 
fibrous  tuberculosis  of  the  lun^,  primitive  pleural  tuberculosis  of  Landoury, 
etc*)*  Reciprocally,  weak  agglutinations  are  found  especially  in  patients  more 
seriously  ilL 

4.  Variaiions  of  the  Agglutinatijig  Pou^  in  the  Same  Subject, — If  one  ob- 
serves at  length  the  same  tuberculouB  subject,  one  sees  frequently  the  ag- 
glutinating power  of  his  aerum  elevating  itself  if  the  patient  heals,  and,  on 
the  contrary,  lowers  itself  if  the  tliscase  gets  worse,  and  at  times  even  dis- 
appears completely.     Here  are  some  examples  of  these  two  cases; 

(a)  Pleuroluhercuhsis  with  favorable  seroprognosis:  Guisep,  eighteen 
years;  has  serofibrous  benign  pleurisy,  without  complications,  and  will  be 
absolutely  cured. 

Agglutinating  power  of  pleuritic  fluid: 

Ninth  day , .......,.+    5 

Fourteenth  day , , . . +  10 

Twenty-first  day , +  15 

(6)  Tuberculosis  with  unfavorable  seroprognosis;  M,,  twenty-eight  yeara; 
pregnant;  double  pleurisy  with  fever,  secondary  galloping  phthisis;  death  in 
ninety-aix  days, 

AGGLUTINATING  POWER 
Or  Blooo.  Or  PuetrBinc  Flud^ 

Twentieth  day +  10 * ,  +  5 

Fifrielh  day.  * . , 5 ,..*..... 0 

Eightieth  day : . .        0 .,,.__,      0 

Ninety-£ilh  day, , , . ,        0 , .,.,•-.,.      0 
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In  the  first  case  one  sees  the  agglutinating  power  growing  until  recovery, 
and  in  the  second  decreasing  until  death* 

5.  Mortaliiy  Through  Pleurisp  According  to  the  Agglidinating  Power  of  the 
Pleural  Fluids. — We  have  studied  more  than  120  eases  of  tuljerculoua  pleu- 
risies and  followed  the  patients  during  eight  years.  If  one  compares  the 
mortality  of  patients  in  whom  the  pleural  fluids  were  agglutinous  to  that  of 
patients  of  whom  the  fluid  was  not  aggkitinous,  one  arrives  at  the  following 
conclusions: 

75  per  cent,  of  cures  in  cases  of  positive  reaction. 

73  per  cent,  of  death  in  cases  of  negative  reaction. 

This  fact  is  a  new  proof  that  the  agglutinating  power  is  a  protective 
reaction,  or  at  least  an  index  of  the  protective  reaction. 

in  America,  Ravene)*^  and  Landis"*  arrive  at  the  same  conclusions.  Eight 
years  ago  Bendix,"  in  Germany,  wrote  also  in  favor  of  the  seroprognosis. 

Conclusions. 

1.  The  agglutinating  power  of  the  humoral  liquids  in  tuberculous  patients 
is  an  important  Hyniptx>m  of  tul:>ercular  infection.  It  must  lie  studied  in  all 
its  variations,  according  to  the  age  of  the  patients^  to  localization^  form,  and 
degree  of  lemons,  and  also  in  relation  to  other  symptoms  of  infection  on 
protective  reactions  in  every  case. 

2.  In  order  to  make  a  valuable  investigation,  aemreaction  must  be  looked 
for  under  indispensable  t4>chnical  conditions  as  regards  the  choice  of  the 
culture,  its  method,  and  the  technicalities  of  the  reaction. 

3.  Given  the  first,  that  the  agglutinating  power  of  normal  serum  varies 
according  t^  age  and  also  to  the  animal  species  investigated,  seroreaction 
has  value  only  wlien  the  degree  uf  agglutination  is  higher  than  the  ordinary 
degree  of  agglutinating  power  of  the  serum  of  normal  individuals  of  the  same 
age  and  belonging  to  the  same  species. 

4.  Serodiagnosi^. — For  practical  purposes  seroreaction  must  be  applied 
with  great  clinical  discrimination;  its  results  must  be  compared  mth  the 
other  s^inptoms.  It  would  not  be  wise  to  regard  as  clinically  tuberculous  a 
patient  for  the  sole  reason  that  his  aemm  agglutinates  Koch's  bacilli.  The 
reaction  can  have  no  diagnostic  value  unle&j  there  are  reasons  justifying 
the  suspicion  of  tuberculosis.  Positive  seroreaction  has  a  great  value:  nega- 
tive reaction  is  of  less  value.  Diagnostically,  seroreaction  can  be  considered 
from  two  different  points  of  view: 

A.  Genirat  Bcticlmn  (WUh  Blood-scrum). — It  does  not  give  information  as 
rcgarLls  the  location  uf  the  lesions,  and  indicates  only  that  the  system  has 
been  or  Is  actually  under  the  influence  of  tuberculosis.  The  serodiagnosis 
will  be  of  quite  special  use  in  children,  in  old  people,  and  also  adults  suffer- 
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ing  from  chronic,  torpid,  or  latent  forms  of  tuberculous.  Figures  pointing 
to  the  frequency  of  latent  tuberculosis  in  adults  who  clinically  do  not  appear 
tuberculous  are  almost  the  same  with  seroreaction  as  ^th  tuberculin  test 
(either  subeutaneously  or  in  the  eye). 

B.  Local  Seroreaction, — It  consists  in  testing  ag^utinating  power  of 
serous  effusions  and  indicates  the  location  of  the  ledons.  It  is  particularly 
useful  for  the  diagnosis  of  tuberculous  pleurisy,  and  its  results  are  in  accord- 
ance with  such  as  are  given  by  inoculations  or  cjrtodiagnosis. 

5.  Nature  and  Prognostical  Value  of  Seroreaction  in  Tuberculous  Patients — 
Seroprognosis. — As  is  the  case  in  many  other  diseases,  the  agglutinating 
power  of  blood-serum  and  other  organic  liquids  in  tuberculosis  is  propor- 
tional to  the  resisting  power  of  the  patients;  furthermore,  it  is  in  an  inverse 
ratio  with  the  virulence  of  infection.  Seroreaction  is  absent,  especially  in 
very  serious  or  very  advanced  cases  of  tuberculosis.  It  reaches  its  maximum 
height  in  cases  which  are  in  the  process  of  healing.  It  can  diminish  or  dis- 
appear sometimes  before  death;  it  can,  on  the  contrary,  increase  when  there 
is  an  improvement  pointing  toward  healing  or  an  arrest.  It  seems  to  be  an 
index  of  the  protective  reaction  of  the  system. 

Practically,  a  study  of  seroreaction  and  its  variation  may  be  of  some  prog- 
nostic value.  In  tubercular  pleural  effusions,  an  increasing  agglutinating 
power  carries  a  good  prognosis,  and,  especially,  failing  any  reaction,  one 
must  be  prepared  for  a  sooner  or  later  fatal  evolution. 
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ON   THE  CONJUNCTIVAL  TUBERCULIN  REACTION. 


By  V.  Malmstrom, 

Stockholm. 


At  the  request  of  Dr.  M.  Bruhn-Fahraeus,  chief  physician  at  Sabbatsberg, 
I  have  examined  the  conjunctival  reactions  on  252  patients  at  the  Sabbats- 
berg hospital.  An  account  is  given  in  the  following  pag^  of  a  suitable 
way  of  carrying  out  the  experiments,  and  also  of  the  course  and  the  diagnos- 
tic value  of  the  reaction. 

Most  of  the  examinations  of  which  accounts  have  hitherto  been  published 
have  been  carried  out  either  with  dry  glycerin-free  tuberculin,  according  to 
Calmette's  method,  with  a  1  or  ^  per  cent,  solution,  or  else  with  the  usual 
Alttuberculin  in  a  1-2-4  per  cent,  solution. 

Many  writers,  ophthalmologists  especially,  have  observed  serious  conse-' 
quences  of  tuberculin  instillation  in  the  form  of  intensely  purulent  and 
hemorrhagic  conjunctivitis,  phlyctenular  ulcerations  of  the  cornea,  etc. 
(Kleinberger,*  Lapersone,'  Adam,'  CoUin*),  and  therefore  insist  on  the  neces- 
sity of  caution  in  the  use  of  the  method.  There  have  been,  especially,  some 
impleasant  experiences  of  the  results  of  the  repeated  instillations  in  the 
same  eye,  a  method  employed  by  a  number  of  investigators. 

I  have  tried  several  different  solutions,  viz.,  the  dry,  glycerin-free  tuber- 
culin test  from  the  firm  of  Poulenc  f r^res,  of  a  strength  of  1 :  100,  1 :  250, 
and  1 :  500,  and  ordinary  Alttuberculin  from  Farbwerke  Hochst-am-Main, 
in  1  per  cent,  and  J  per  cent,  solutions.  All  these  solutions,  with  the  excep- 
tion of  the  last  named,  have  in  some  cases  produced  unduly  violent  reactions: 
conjunctivitis  of  long  duration,  which  has  made  therapeutical  interference 
necessary;  phlyctenules;  purulent  conjunctivitis  with  edema  of  the  eyelid. 
On  account  of  these  experiences,  together  with  the  above-mentioned  reports 
from  other  investigators,  I  have  used  J  per  cent.  Hochst's  Alttuberculin  in 
most  experiments,  and  do  not  consider  it  advisable  to  recommend  the  use 
of  stronger  solutions.  Two  hundred  patients  have  been  treated  with  the 
solution  just  named,  the  greater  number  of  them  twice,  care  being  taken 
never  to  use  the  same  eye  for  both  instillations.  None  of  these  patients 
has  experienced  any  unpleasant  results  worth  mentioning.  In  one  case, 
where  a  second  instillation  in  the  same  eye  had  been  tried,  and  also  in 
another  instance  where,  in  consequence  of  some  indiscretion,  several  drops 
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had  been  LnatUled  at  once  into  the  same  eye,  the  weak  solution,  too,  eauaed 
unplea^iant  resulta* 

The  solutions  have  been  renewed  every  fifth  or  sixth  day,  aseptic  pre- 
cautions being  carefully  oteerved.  With  the  exception  of  the  veiy  first 
experiments^  the  reactions  have  been  carried  out  on  perfectly  healthy  eyes 
only* 

Among  the  observations  made  resiDecting  the  course  of  the  reaction,  the 
following  are  here  recorded: 

Case  1.— E,  M,  D.,  s^Lxteen  years  of  ag^.  Diagnosb:  Tuberculosis 
laryngis,  glandular,  lymph,  colli  et  bronchial 

On  November  7,  1907,  there  was  given  one  drop  tuberculin  t<^t  1:100 
in  the  left  conjunctival  sac.  Eight  hours  later  intcnae  conjunctivitiB  with 
fibrinoiLS  pumlent  e.Kudation  wa^  observed;  on  the  following  day  there  was 
also  ol>servetl  some  slight  cheraosis,  a  greenish  diBcoloration  of  the  iris, 
which  retained  its  markini^  and  brilhancy,  and  a  dilatation  of  the  pupil 
On  the  third  and  to  the  fifth  day  the  temperature  rose  to  a  raaximura  of 
37.9°  C.  (100.2°  F.).  On  the  eleventh  and  twelfth  days  after  the  instillation 
there  was  agam  a  rise  of  temjx^rature  to,  respectivdy,  37.8°  and  SS-fi""  C. 
{100^  and  101.48^  F.),  besides  which  the  lymphoma  on  the  neck  showed 
acute  swelling  and  tenderness  and  miliary  phlyctenules  appeared  on  the 
hmbus  corner.  During  a  period  of  three  weeks  before  and  sbc  weeks  after 
the  carrying-out  of  the  conjunctival  experiment  the  patient's  temperature 
never  exceeded  37,4°  C.  (99,32°  F.). 

Case  2,^G.  L.,  eighteen  years  of  age.  Diagnosis;  Rheumatism,  muse. 
et  artic*  subac. 

In  1904  the  patient  had  been  treated  for  tbc,  apie.  puhn.  dx.  Ex- 
amination of  the  lungjs  now  ^ves  lengthenefl  expiration  m  the  right  fossa 
supraclavicularls  and  infraclavicularis;  otherAvlse  nothing  abnormal.  In 
the  tables  the  patient  is  bicludctl  in  the  numlier  of  suspected  cases. 

On  November  8th  conjunctiva  reaction  wm  made  with  tuberculin  t^est 
1  :  100,  with  negative  result  aa  far  as  the  conjunctiva  was  concernetL  On 
November  11th  the  evening  temperature  n^se  to  38.2^  C.  (10076°  F,)  with- 
out any  apparent  local  cause.  On  Novemter  14th  the  patient  was  again 
without  fever.  The  patient  was  without  fever  during  the  whole  period  of 
residence  at  the  hospital  (November  2d  to  December  19th),  except  when 
subcutaneous  tuljerculin  experiments  were  carrieti  out  later  on,  which 
caused  a  rise  of  temperature  to  a  maximum  of  37  J°  C.  (99.8G°  F.),  but 
without  typiciU  positive  r^Bult.  On  Decemljcr  4th  fresh  instillation  of  the 
same  tuberculin  solution  was  made  in  the  other  eye,  without  causmg  tmy 
fever  or  reaction  in  the  conjunctiva* 

Case  3. — A.  D.  T,,  fifteen  years  of  age.     Diagnosis:  Tuberculosis  pulm. 

On  November  20th  one  drop  of  tul:)erculin  test  1  :  250  was  iiistillefl  into 
the  left  eye.  On  the  following  day  the  conjunctiva  became  slightly  red 
and  the  temperature  rose  to  37.8**  C,  (100*  F.).  On  November  28th  the 
experiment  was  renewed  with  tuberculm  t^t  1  :  500  in  the  right  eye,  where- 
ujxin  an  exceedingly  violent  reaction  showed  itself  in  the  conjmictiva,  with 
secretion  of  pus  and  swelling  of  the  eyelid.  On  November  29th  the  evening 
temperature  was  38. l"*  C.  (lOCdS^^  F-).    With  the  exception  of  these  two 
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rises  after  the  instillations  the  temperature  during  the  period  from  Sep-' 
tember  22d  to  December  29th  did  not  exceed  37.6^  C.  (99.68^  F.). 

In  these  three  cases,  in  which  the  patients  otherwise  always  were  afebrile, 
there  occurred,  twenty-four  to  seventy-two  hours  after  the  instillations, 
rises  of  temperature,  which  soon  passed  over,  and  for  which  no  local  cause 
could  be  ascertained.  In  Case  3  reactions  were  made  twice  with  the  same 
patient,  and  on  each  occasion  the  temperature  rose.  In  Case  4  there  was 
nothing  conjunctival  observed,  but  only  fever. 

It  thus  seems  as  if  the  conjunctival  reaction  could  occasion  fever,  and  this 
in  direct  opposition  to  what  has  been  stated  in  the  literature  on  the  subject. 
As  far  as  I  have  been  able  to  discover,  only  Andcoud'  and  Wolflf-Eisner' 
have  observed  a  rise  of  temperature  to  be  a  consequence  of  this  experiment. 
It  is  worthy  of  attention  that  the  three  patients  mentioned  above  were 
pretty  young  people.  Case  3  also  shows  very  manifestly  the  increased 
sensitiveness  to  tuberculin  which  an  instillation  in  the  one  conjunctival 
sac  produces  in  the  conjunctiva  of  the  other  eye,  a  fact  that  has  been  pointed 
out  by  Cohn,"  among  others.  On  the  occasion  of  the  second  experiment 
the  reaction  proved  much  more  violent  than  on  the  first  occasion,  in  spite  erf 
the  fact  that  the  solution  employed  in  the  second  case  was  only  half  so 
strong  as  that  used  in  the  first. 

The  following  tables  illustrate  the  diagnostic  value  of  the  method: 

TABLE  I.— EXAMINATIONS  WITH  i  PER  CENT.  ALTTUBERCUUN. 

Number      Giving  Pobitiv*        Giyino  Neoatits 
Examined.         Reaction.  Reaction. 

Group  I.  Certainly  cases  of  tuberculosis  . .  71  49-69  per  cent.  22  -  31  per  cent. 
"  II.  Suspected  cases  of  tuberculosis  .  49  18  «  37  per  cent.  31  -  63  per  cent. 
"      III.  Clinically  free  from  tuberculosis.  80      8  «  10  per  cent.     72  «  90  per  cent. 

Total 200 

Group  I  embraces  cases  of  lung  tuberculosis,  of  which  20  per  cent,  were 
in  the  first,  25  per  cent,  in  the  second,  and  55  per  cent,  in  the  third,  stage 
(Turban-Gerhardt  D.R.  Gesundheitsamt),  in  addition  to  cases  of  laryngeal, 
osseous,  articular,  urogenital,  and  peritoneal  tuberculosis. 

In  this  and  the  following  tables  all  clinically  primary  pleuritis  have  been 
included  in  Group  II. 

The  greater  number  of  the  cases  showing  negative  reaction  have,  after  the 
lapse  of  at  least  four  days,  been  once  more  examined  with  tuberculin  solution 
of  the  same  strength,  when  it  was  made  a  rule  not  to  use  the  same  eye  that 
was  first  employed.  The  results  are  given  in  Table  II.  All  the  cases  given 
in  this  table  are  included  in  the  class  giving  negative  reaction  in  Table  I. 
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TABLE  II,— RENEWED  INVESTIGATION  WITH  \  PER  CENT.  ALTTUBER* 

CUUN. 


Group      L  Certainly  cuscs  of  tubercuJoais  . 
"         II.  Suspected  cases  of  tuberculosis. ,    'do 
"       III.  ClinieaUy  free  from  tuberculoBis.  .42 


Total 

NirwutR 
Exauimk:!}. 

Ui 


Total. 


.83 


Giving  Pobitivb 
RKjierrioNT. 

9  —  50  per  rent, 
4  -  IC  per  r«nt. 
2^6  per  ceoL 


Reaction. 

7  =  44  pf^r  cent* 
21  -  84  per  eenL 
40  =  95  per  cent. 


It  is  thus  Been  that,  on  the  first  trial,  a  number  of  patienta  showed  nega- 
tive reaction  who,  on  the  second  occasion,  gave  a  positive  one. 

This  phenomenon,  which  has  been  pointed  out  before,  especially  by 
Cohn,*  is,  according  to  the  table,  of  rare  occurrence  among  those  free  from 
tuberculosis,  while  it  occurs  pretty  frequently  among  those  suffering  from 
that  diseai^e,  and  it  should  be  possible,  therefore,  to  employ  it  in  the  way 
here  described  in  order  to  supplement  the  results  of  a  first  investigation. 
The  final  figures  for  the  ciises  pving  positive  reaction  at  the  first  and  second 
examinations  together  are  then: 

Fop  Group     1. . . . . . * , 86  per  cent. 

II ,..,.,.., _ , , . ,  47  per  cent. 

"      III 14  per  cent. 

It  has  been  already  pointed  out  that  it  is  not  without  danger  that  the 
same  eye  can  be  used  for  both  experiments,  within  a  short  period,  at  least* 
The  diagnostic  value  of  repeated  instillations  in  the  same  eye  are,  too, 
very  much  called  into  question  by  Cohn  (loc.  cit.  and  Levy'). 

Of  the  patients  suffering  from  tuberculosis  who  showed  negative  reaction, 
2  were  cachectical  in  a  high  degree  and  2  others  died — one  seven  days,  tiie 
other  nine,  after  the  investigation. 

Those  clinically  free  from  tuliercubsis  who  showed  positive  reaction 
have  the  following  diagnosis;  I  fraetura  femoris,  1  rheumat.  art.  subac., 
4  pneumonia  ae.,  1  albuminuria  cyclica,  1  nephrit.  chron.,  i  paraplegia, 
1  healthy. 

The  investigations  that  were  made  by  means  of  other  solutions  are  given 
here  together  in  one  table* 


TABLE  IIL— EXAMINATIONS  WITH  TUBERCUUN  TEST  1  ;  100, 1  :  250, 1  :  500, 
AND  TUBERCULIN  HOCHST,  I  :  100 

TWTAL 
EXAXINKD. 

Group     1.  Ceii-ainJy  cases  of  tuberculijejs  . . ,  33    30 
"         IL  Suspected  cases  of  UiLierculosia  ..   h      ^ 


Giving  Positive 

RSACTIOJ*, 

90  per  cent. 
40  per  cent. 


lU.  CUnicully  free  from  tuberculosis     14       I  ^    7  per  cent. 


R£4l.TIOM, 

3  =*  10  ()er  cent, 

3-60  pc*r  cent. 

13  -  93  per  oent. 


Total. 


.iS2 
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Of  the  252  who  have  been  examined,  25  have  come  to  section  when,  in 
20  cases  (9  tuberculous,  11  non-tuberculous),  the  accuracy  of  the  issue  of 
the  conjunctival  reaction  was  confirmed.  In  the  5  other  cases,  however, 
where  the  reaction,  carried  out  one  month  before  death,  proved  negative, 
tubercular  changes  were  proved  on  dissection,  one  of  the  cases,  judging 
macroscopically,  sho^^^ng  fully  healed  tuberculosis. 

For  the  sake  of  comparison,  subcutaneous  tuberculin  injections  have 
been  made  in  1 1  of  the  cases.  In  8  cases  there  is  full  agreement  with  the 
conjunctival  reactions  (5  positive  and  3  negative).  In  one  assured  case  of 
tuberculosis  the  conjunctival  reaction  gave  a  negative  result,  but  the  sub- 
cutaneous a  positive  one.  Two  patients  gave  positive  conjunctival  and 
negative  subcutaneous  reactions,  one  of  the  patients  certainly  having  tuber- 
culosis (bacilli)  and  the  other  being  a  suspected  ca^e. 

Of  21  cases  examined  of  apparently  primary  pleuritis,  9,  or  43  per  cent., 
have  reacted  positively,  and  12,  or  57  per  cent.,  negatively.  Rheumatic 
patients  free  from  tuberculosis  are  said  to  often  show  reaction.  Among  14 
cases  investigated  I  have  seen  one  positive  reaction. 

I  have  been  unable  to  form  any  sure  opinion  of  the  prognostical  value  of 
the  reactions  during  the  comparatively  short  period  during  which  the  obser- 
vations have  been  carried  on. 

The  contents  of  this  paper  may  be  briefly  summarized  as  follows: 

The  conjunctival  reaction  can  suitably  be  carried  out  in  the  following 
way:  one  drop  of  ^  per  cent,  solution  of  ordinary  Alttuberculin  is  instilled 
into  one  eye  of  the  patient,  and  if  a  negative  result  is  obtained,  the  experiment 
is  repeated  with  a  solution  of  the  same  strength  in  the  other  eye  after  a  lapse 
of  at  least  four  days. 

The  reaction  is  sometimes  accompanied  by  fever. 

A  positive  reaction  after  the  first  or  the  second  trial  gives  good  support 
for  the  diagnosis,  tuberculosis;  a  negative  reaction  after  both  attempts 
tells  against  that  diagnosis,  but  neither  reaction  is  of  a  certainty  decisive. 
But  the  conjunctival  experiment,  however,  is  probably  of  pretty  great  value 
as  an  aid  to  forming  a  diagnosis  when  used  to  supplement  other  methods 
of  investigation. 
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L'lNTRADERMO-REACriON  A  LA  TUBERCULINE. 
Fab.  Ch.  Mantoux, 


Sous  le  nom  d'intradermo-reaction  k  la  tuberculine,  nous  d&^gnons  les 
reactions  provoqufes  par  i' injection  dans  T^paisseur  du  derme  d'utie  quantity 
dos^  de  tuberculine. 

La  cuti-r^action  de  von  Pirquet,  et  les  diff^rentes  variantea  qui  en  ont 
6t4  jusqulci  proposes;  reaction  par  friction  de  la  peau  k  la  tulxsrculbie 
pure,  de  Ligni^res,  on  par  onction  avee  un  onguent  k  la  tuborcuiine  de  Moro, 
ont  nn  csract^re  commun:  cehii  de  faire  p^n4trer  la  tuberculine  dans  1g 
tegument  cutan4  en  quantity  absolument  inddtermin^.  11  en  est  de  meme 
de  reactions  qui  s'adressent  h  la  sensibility  des  muqueuses,  rophtalmo- 
r^action  de  Calmette,  et  la  rhino*r<5action,  r^ceniment  propose. 

A  n'envdaager  que  la  cuT.i-r^action  proprement  dite  on  congoit  que  la 
longueur  d^  la  scarification,  que  sa  profondeor,  que  ^importance  de  Th^raor- 
rha^e  qu'elle  pro%'oque  puLsse  f^dre  varier  dans  des  proportions  consider- 
ables la  quantity  de  tuberculine  qui  se  r^sorbe  ao  niveau  de  la  petite  plaic* 

Notre  proc6d^  off  re  Tavantage  tr^a  grand  d'op<5rer  avec  une  quantity 
dos^  cle  toxine,  et  d'etre  certain  de  son  absorption. 

8a  technique  est  cruno  extreme  simplicity.  LloBtrumentation  se 
r&luit  k  une  seringue  de  Pravaz  stdrilisabte  k  tige  gradufe  et  munie  d'un 
curseur,  c*est  k  dire  du  modtMe  coiirant,  et  k  une  ai^ille  fine.  Nous  em- 
ployons  une  solution  k  1  pour  5000  obtenue  en  diluant  une  ampoule  de  1 
cent,  cube  de  solution  m^re  de  tuberculine  de  rinstitut  Pasteur  dans  49 
cent*  cube  d'eau  phj'siologique.  Nous  en  injectons  une  goutte  soit  j^  de 
milligramme  k  la  face  ant^rieure  de  la  cuisse,  Apr^  avoir  pliss^  la  peau, 
on  enfonce  raiguille  presque  parall61ement  k  sa  surface;  on  a  soin  que  le 
c6t4  biseaut^  de  la  pointe  soit  toum^  ver^  le  haut  et  regarde  par  consequent 
vers  r^piderme  non  vers  i^hypoderme  quand  Taiguille  est  en  place,  Chez 
les  eujets  k  teguments  tr^  fin  il  faut  enfoncer  franchement  I'aiguille,  puis, 
sa  pointe  etant  dans  Thypoderrae,  la  reveler  legt^rement  et  aborder  le  derm© 
par  8a  face  profonde;  on  risque  autrement  de  le  traverser  de  part  en  part. 

A  ce  petit  tour  de  main  pr^s,  Topfiration  est  absolunicnt  analogue  k  une 
mjection  tragante  de  cocdne;  raiguille  bieii  fixde,  on  pousse  le  liquide  qui 
forme  une  i3etite  boule  d'oed^me  rapidement  r&orbde. 
vou  t— IS  M6 
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La  ri&ction  quaod  elle  esl  podtiine  ^t  d'oiie  extreme  nettet^^  EUe 
apparait  au  bout  de  quelques  beures  sous  fonoe  d'une  Infiltntioo  smleitiefil 
perceptible  ati  palper,  ou  dd]l  visiUe  el  de  oouJeur  Uanehe  ou  meie*  Au 
bout  de  24  heures  rinfytration,  Ma  aecrue,  est  rose  ou  rou^  vif,  pArfoif 
blanelie  oedemateuse  avec  une  surfai?e  l^rement  graoitfe,  tr^  rai^meDt 
piquet^  de  deux  ou  trois  points  pujpuriqufis.  Tout  amour  apparait  un 
halo  ros^  d'^o^Mroe.  Au  bout  de  48  heures,  la  reaction  atteini  son  aemi; 
nodule  central  et  halo  p^riph^rique  m  mnt  encore  d^vetof^is;  parfois  osie 
zone  intermMiftire  les  s^pare  et  acoentue  encore  rasped  en  oocsrde  de  la 
reaction. 

Les  dimensioiis  de  la  region  Infiltr^,  rarement  mffrieur  k  une  pi^ce  de 
50  centimes,  d^paasent  sou%ent  celles  d*une  pi^ce  de  2  francs,  Ai-ec  le  halo 
p^riph^rique  la  reaction  peut  atteindre  la  surface  d'une  paume  de  mAin. 
A  son  niveau  la  peau  mi  ehaude.  un  peu  seinsible  4  la  pfesdon. 

La  reaction  r^gresse  d^  le  deujddme  jour:  Le  halo  disparait  vite;  fe 
nodule  infiltr^  prend  une  teinte  violae^  ou  bistre  et  se  r^sorbe  ientemait. 
Toujours  perceptible  pendant  quelques  jours,  il  est  souvent  encore  viable 
au  bout  de  plusieurs  aemaines,     Parfois  T^piderme  desquame  k  son  QJveatL 

Leg  ph^nom^nes  g^ndraux  soat  habituellement  nub:  deux  de  tios  maladies 
ont  dependant  pr^nt^  une  reaction  thermique  Tun  k  39°,  Tautre  &  38,3**;  ie 
fiurlendemain  de  rinjection, 

Quand  la  reaction  est  negative  on  observe  parfois  au  niveau  de  la  piqdie 
uoel^g^re  vaso-dUatation,  un  petit  point  d 'induration,  Surtout  pereeplibles 
quelques  heuies  aprlss  llnjeetion,  ces  ph^nomSnes  s  att^nuent  nqvktemetit 
et  ont  presque  toujour  disparu  au  bout  de  deux  jouiB,  avors  que  la  v6fitabl© 
reaction  ^t  k  son  acin4:  il  n'est  done  gu^re  possible  de  les  eonfondre  a^'ec 
celle-ej. 

Nous  avons  pratique  rintradenno-r^aetion  chez  75  sujetg  &gfa  de  3  mois 
k  IB  ans,  dans  le  service  de  notre  Maitre  le  profcsseur  Hutinel,  k  la  CUnique 
des  Enfantfi  Afalades;  elle  a  ^t4  eompar^  chez  67  k  la  euti-r^action, 

Tons  les  enfanta  au  nombre  de  3S  qui  avaient  r6agi  k  la  cuti  ont  n&agi  k 
rintrarlermo;  chez  8  dont  la  cuti  avait  6t6  negative  ou  douteuse  rintradenoo 
a'est  montrde  positive* 

Chez  4  de  ces  8  malades  on  a  pu  d^montrer  re^istenee  de  la  tuberculose. 
En  effet  un  de  e^  sujets  ^tait  un  tnberculeux  pulmonaire;  un  autre  un 
tiiljerculeiix  p^;rit«>ndalj  2  autres  atteints  I'un  de  nephrite  Fautre  d'^pilepsie 
ont  fait  des  reactions  thermique  de  38.3°  et  de  39°  4  rinjection  sous  cfutan^ 
de  Tuberculins  II  D*a  pas  §td  possible,  pour  des  motifs  tnd^pendMits  de 
notre  volenti,  dc  pratiquer  chez  les  4  autr^  oette  ^preuve.  Par  contre 
rintradermo  k  fait  d^faut,  comme  la  cuti,  ehez  2  tuberculeux  pulmonaires 
eaehectitfu^  et  chez  un  m^nigitique  raorilxjnd. 

On  voit  que  Fintrafiermo-r^action  tout  en  pr^ntant  la  meme  simplicity 
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d'6c^cutbn  et  la  m&me  mnomM  que  r^preuve  de  Von  Pirquet,  et  B^ea 
s'appliquant  comme  celle-ci  aux  malades  f^briles,  doaae  dea  rdsultats  IB- 
comparablement  pluB  net8  et  plus  durables, 

EUe  est,  eu  outre  bien  plus  sensible;  8  enfant^,  c'est  4  dire  a  peu  pr^ 
Ic  quart  de  ceux  qui  n*avaieut  r^agi  4  la  cuti  out  r4agi  k  rintradermo.  Von 
rirquet,  d'aiUeujs  sur  5H  Bujets  recomius  tuberculeux  k  Tautopsie  ti'avait 
eu  pendant  la  vie  que  31  cuti  positives,  centre  17  negatives* 

Une  experience  plus  longue  perinettra  de  determiner,  si  seul  les  tuliercu- 
leux  r^agissent,  et  si  tous  les  tuberculeux  non  caehectiquts  et  non  moribcmds 
r^agisscnt.  Mais  dis  maiutenaiit  nous  savons  que  rintradermo  comme  la 
cuti,  r^v^lent  aussi  bien  les  tuberculoses  lateutes  que  les  tuberculoses  appr^ci- 
ablea  k  Texamen:  11  seulement  de  nos  sujets,  sur  les  46  ay  ant  r^agi  k  Rin- 
tradermo 6taient  elimqueoient  tuberculeux. 

La  frequence  des  reactions  positives  a  rintradermo  cr6it  avec  Tdge  comme 
croit  la  fr^uence  d^  tuberculost^  latcntes:  chez  8  enfants  de  tmis  mois  k 
un  an,  rintradermo  a  4t6  constamment  negative;  ehea  14  enfants  de  1  an 
k  3  ans  elle  a  ^14  9  fob  negative  et  5  fois  positive;  chez  19  enfants  de  3  ans 
k  7  ans  9  fois  negative  et  10  fois  positive;  chez  24  enfants  de  7  i  12  ans  3 
fois  negative  et  19  fois  positive  j  enEn  10  sujets  de  12  a  15  ans  ont  tous  r^agi 
positiveraent, 

L'intradermo-r^action,  pratiqu^  k  plusieurs  reprisee  chez  un  m^me  sujet 
a  gard6  les  m^mes  caract^res;  elle  a  sembl^  cependant  se  produire  avec  une 
intensity  un  peu  plus  grande,  comme  si  le  sujet  avait  6i6  sensibilis^  pour  les 
injections  pr^cMentes. 

L'injection  sous-cutan^  de  2  d^cimiUigrammes  de  tubereuline  a  fait 
r^aparaitre,  chez  2  malades,  la  reaction  qui  ^tait  presque  ^teinte:  cette 
reaction  aeconde  est  entrfe  en  regression  et  a  disparu  beauooup  plus  vite 
que  la  reaction  primitive* 

Enfin  une  intradermo,  pratiqu^e  quelques  jours  apr^  ime  injection  sous- 
cutan^e  de  2  decimilligrammes  de  tuberculine,  s'est  montr^e  6gale  en  in- 
tensity k  rintnidermo  qui  avait  4t4  faite  avant  Tinjection  sous-cutan^e; 
mais  elle  a  6valu^  beaucoup  plus  vite;  elle  etait  k  son  acmfi  au  bout  de  24 
heures,  et  d^j^  trfe  rfign^s^e  au  bout  de  48  heur^. 

Quel  parti  le  cUnicIen  pourrart-il  tirer  de  rintradermo  et  comment  devrar 
tr&  rinterpreter? 

Si  dans  un  cas  donn^  elle  est  n^ative  son  absence  foumira  un  argument 
de  tr6s  haute  valeur  pour  rejeter  Thypoth^  d'une  tuberculose. 

Si  elle  est,  au  contraire,  positive,  on  n'en  devra  rien  conclure*  sinon  que 
rindividu  est  purteur  d'un  foyer  tuberculeux,  Et  I'on  de\Ta  se  garder  d'en 
dMuire,  par  une  erreur  de  raisonnement  trop  souvent  eommise^  que  lea 
syraptomes  cUniques  dont  on  cherche  Torlgine  sont  de  nature  tuberculeuse. 
Si  un  bronchitique  suspect  r^agit  4  rintradermo  on  devTa  simplement  porter 


548  SIXTH  INTERNATIONAL  CONGBESS  ON  TUBEBCULOSIS. 

le  diagnostic  de  bronchite,  chez  un  sujet  porteur  d'un  foyer  de  tuberculose, 
et  non  celui  de  bronchite  tuberculeuse. 

On  pourra  seulement  tenir  ce  diagnostic  pour  probable  s'il  s'agit  d'un 
sujet  tr^  jeune,  en  raison  de  la  raret^,  dans  le  premier  &ge,  des  tuberculoses 
latentes. 

L'intradermo  ne  permettra  done  jamais,  pas  plus  qu'aucune  des  dpreuves 
k  la  tuberculins  (exception  f aite  pour  la  reaction  au  foyer  tuberculeux  que 
donne  parf  ois  la  sous-cuti) ,  de  f  aire  la  demonstration  de  la  nature  tuberculeuse 
d'une  Idsion.  Mais  mieux  qu'aucime  autre  des  £preuves  cutanSes  et  muque- 
uscs,  plus  commod^ment  que  P^preuve  sous-cutan^e,  elle  permettra  de 
rejeter  quand  elle  sera  negative  le  diagnostic  de  tuberculose. 

L'intradermo  pourra  encore  se  montrer  d'une  grande  utility  en  donnant 
aux  m^ecins  des  indices  imm^iatement  visibles,  mesurables  mSme,  sur 
la  sensibility  des  sujets  &  la  tuberculine.  On  salt  que  la  grande  difTiculte 
du  traitement  de  la  tuberculose  par  la  tuberculine  consiste  k  determiner, 
apres  chaque  injection,  si  le  sujet  est  encore  sensibiUsfi  ou  d^j^  unmunise  k 
la  toxine,  s'il  est  en  phase  negative  ou  positive.  En  administrant  la  tubercu- 
line par  voie  intradermique,  il  semble  que  Ton  pourra  tirer  de  Tintensite 
de  la  reaction  des  indications  pr^cieuses.  EUes  seronten  tous  cas  d'une 
constatation  tr&s  aisde,  et  plus  k  la  port6e  des  praticiens  que  celles  foumies 
par  la  m^thode  si  delicate  des  opsonines. 

Qu'il  nous  soit  permis,  en  terminant  de  renvoyer  k  ime  autre  communica- 
tion, faite  k  ce  m6me  Congrfes;  les  r&ultats  acquis  chez  Thomme  nous  ont 
amends  k  appliquer,  en  colloboration  avec  le  professeur  Moussu,  ce  proc^d^ 
diagnostique  aux  animaux,  et  nous  avons  pu  constater  qu'il  se  confirmait 
enti^rement  chez  les  bovides  les  moutons,  les  chfivres  et  les  pores. 

Conclusions. 

Nous  d6signons  sous  le  nom  d'intradermo  reaction  k  la  tuberculine  les 
reactions  provoqu^es  par  Tinjection,  dans  T^paisseur  du  derme,  d'une 
quantity  dos6e  de  tuberculine. 

Sa  technique,  trc^  simple,  est  celle  de  toute  injection  intradermique; 
eepcndant  chez  les  sujets  k  peau  tres  fine  il  convient  d'enfoncer  franchement 
raiguille  jusque  dans  Thypoderme,  puis  de  relever  l^g^rement  sa  pointe,  et 
d'abordcr  le  derme  par  sa  face  profonde;  on  6vite  ainsi  de  la  transpercer 
de  part  en  part. 

Nous  injections,  k  la  face  anterieure  de  la  cuisse  une  goutte  de  s^rum 
artificiel  contenant  un  centi^me  de  milligramme  de  tuberculine. 

I^s  reactions  extremement  nettes  sont  k  leur  acm6  au  bout  de  48  heures 
et  restent  constatables  pendant  plusieurs  jours. 

L'apparition  de  Tintradermo  n'est  pas  emp^hte  par  Tinjection  sous 
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cutante  de  tuberculine^  faite  pr^alablement;  elle  r^apparait  d'une  fa^n 
passagfere  quand  on  pratique  rinjection  sous-cutanfe  de  tuberculine. 

L'intradermo,  qui  peut  cependant  faire  d^faut  chez  lee  cachectiques  et 
les  moribonds  est  bien  plus  sensible  que  la  cuti. 

Aussi  rintradermo  negative  signifie-t-elle:  absence  de  tuberculose  avec 
un  degr6  de  certitude  beaucoup  plus  grand  que  la  cuti  negative.  Par  contre 
rintradermo  positive  signifie  simplement:  presence  d'un  foyer  tuberculeux; 
il  s'agit  trte  souvent  d'un  foyer  de  tuberculose  latente  sans  rapport  avec 
les  symptdmes  constatables  cliniquement. 

La  frequence  des  intradermo  positives  croit  avec  I'Age  comme  celles  des 
tuberculoses  latentes. 

La  voie  intradermique  en  renseignament  directement  sur  la  sensibility  du 
sujet,  pourra  6tre  utilis6e  dans  le  traitement  de  la  tuberculose  par  la  tubercu- 
line. 

L'exp^rimentation  sur  Tanimal,  faite  en  collaboration  avec  le  professeur 
Moussu,  a  enti^rement  confirm^  les  r&ultats  que  nous  avions  obtenus  chez 
rhomme. 


QUELQUES  ESSAIS  R^PJ!t^S  DE  CUTI-TUBERCULINA- 

TION. 

Par  L.  Guinard, 

M^dedn  Directeur  dea  SanatoriumB  de  Bligny. 


A  la  Stance  du  11  Juillet,  1907,  de  la  Soci6t6  d*6tudes  scientifiques  sur 
la  tuberculose,  j'ai  pr6sent6  les  rfesultats  que  j'avais  obtenus  dans  une 
premiere  sdrie  d'essais  de  cuti-tuberculination,  comprenant  72  malades. 
Conform^ment  k  ce  que  j^annongais,  j'ai  poursuivi  ces  essais  et  ce  sont  les 
faits  que  j'ai  relev6s,  sur  une  nouvelle  s6rie  de  130  malades,  que  je  me  pro- 
pose d'exposer  dans  cette  courte  communication. 

Avant  cela,  il  me  parait  utile  de  rappeler  certains  points  ressortant  de 
mes  premieres  observations,  et  d'abord,  qu'il  ne  parait  pas  y  avoir  accoutu- 
mance  k  la  cuti-tuberculination  et  que,  meme  k  des  intervalles  assez  rap- 
proch6s,  on  pent  obtenir  des  reactions  en  s6rie  aussi  positives  et  aussi  carac- 
t^ristiques. 

En  second  lieu,  le  ph^nomene  s'est  montr6  si  inconstant,  si  irr^gulier 
dans  son  apparition,  dans  son  intensity  et  dans  ses  caract^res,  mSme  chez 
des  malades  incontestablement  tuberculeux,  que  sa  signification  diagnostique 
m*a  paru  devoir  etre  r6serv^. 

Pour  mes  nouveaux  essais,  j'ai  continue  da  faire  usage  d*une  tuberculine 
pr^cipit^,  parfaitement  s^che,  pr^par^  par  Tlnstitut  Pasteur.  Cette 
tuberculine,  mise  en  solution  aqueuse  k  la  dose  de  un  gramme  pour  cinquante 
grammes  d'eau,  6tait  conserv6e  en  tubes  sc^llds  ^t  k  Tabri  de  la  lumi^re. 

J'ai  toujours  op6r6  par  scarifications  d'environ  quinze  millimetres  de 
long;  scarifications  faites  au  vaccinostyle  et,  chaque  fois,  j'avais  grand  soin 
de  rendre  le  contact  aussi  parf ait  que  possible  on  frottant  T^rosion,  impr6gn6e 
de  tuberculine,  avec  le  dos  de  Tinstrument.  On  avait  toujours  soin,  aussi, 
de  laisser  s^cher  k  Tair  fibre  le  sillon  tuberculin^,  pendant  environ  dix 
minutes. 

Ayant  toujours  op6v6  dans  les  m^mes  conditions,  je  crois  mes  rdsultats 
aussi  comparables  que  possible  et  il  n'y  a  pas  la  moinde  apparence  que  les 
irregularity  constatdes  puissent  fetre  mises  sur  le  compte  de  la  technique 
op^ratoire. 
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Je  ne  d^rirai  pas  lea  caract^res  de  la  r^action^  la  chose  ayant  d6}h  4t4 
f aite  norabre  de  fois  dans  les  divers  travaux  et  analyses  publife  sur  ce  sujet. 
S'il  y  a  lieu,  je  aignalerai  aimplement  les  quelques  particularity  que  j'aa 
observ&s  en  plus  de  I'lnduration,  de  I'^paisgissement,  de  Toeddme,  du  halo, 
etc.,  dont  Tintensit^S  variable  conatitue  lej3  diff^rents  typ^  de  reaction 
f ranche  ou  forte  et  de  reaction  ^bauchfe  ou  faible. 

Sur  130  sujets,  dont  129  iltteints  de  tuberculose  pulmonaire,  soumis  k 
la  cuti-tuberculination  et  en  ne  notant  d'abord  que  le  rfeultat  de  la  toute 
premiere  <^^preuve,  faite  surchacun  d'eux,  j^ai  obtenu;  64  reactions  f ranches; 
30  reactions  faibles  ou  4bauehfes;  36  rfeultata  abaolument  nuls. 

Les  64  sujets  ayant  r^a^  positivement,  eomprennent:  19  tuberculoses  au 
1  degr<^;  13  tuberculoses  au  2  degr^;  31  tuberculoses  au  3  degree;  plus  un 
enfant  de  quatorze  ans  ayant  toutes  les  apparencea  d'une  parfaite  sant^. 

Les  30  cuti-r^aetions  faibles  et  6bauchte  ont  ^t^  obaerv^  aur:  5  malades 
au  1  degr6;   1  malade  au  2  degr6;  24  malades  au  3  degr^, 

Enfin,  les  cuti-r6aetiona  negatives  groupaient:  3  malades  au  1  degr^; 
1  malade  au  2  degr^;  32  malades  au  3  degr^. 

En  ajoutant  k  ees  130  essais,  les  72  premiers  dont  j'at  ant^rieurement 
rendu  compte,  j*arrive  au  total  de  202  ^preuves,  dont  I'ensemble  des  r^sultats 
pent  Hre  r4sum6  dans  le  tableau  ci  dessoua: 


DeohS  oja  T,  P. 

Ri ACTION  FkAKCHir. 

RfiAcnDw  NioATlvi. 

1  degr^ *. 

57 
23 

lis 

4 

43  -  75,  43% 

20  -  86,  95% 
37  -31,35% 
4 

9  *  16,  78% 

34  =28^81% 
34-28,  81% 

5-8.  77% 

1  -    4,  34% 

47  -  39,  83% 

47  -  39,  83% 

2  de^  , . .   .    , . . 

Sdegf^ ., 

Sujet  sain ......... 

Total 

202 

lf)4 

45 

53 

L'examen  de  ces  rdsultats  conlirme  le  fait  d^»j&r  signals  de  I*irr4gtilarit€ 
et  de  rincertitude  de  la  cuti-r^action.  Sans  que  Ton  puisse  en  doniier  la 
raison,  sauf  pour  14  malades  trt^s  graveraent  atteints  et  au.x  dcrnit^reg  limites 
de  leur  resistance,  nous  comptons  53  tubereuleux  av^r^,  soit  26%  de  ceux 
eoumis  k  r^preuve^  dont  5  au  premier  degr6  et  en  tr^  bon  ^tat  de  defense, 
qui  n'ont  pas  r^agi, 

Remarquant  par  centre,  que  des  sujets  adolescents  ou  adultes  que  rien  ne 
permet  de  croin?  entach^s  de  bacillose,  r4agisaent  franchement  k  la  cuti- 
tuberculination,  il  me  semble  que  la  valeur  diagnostique  de  oette  m^thode 
m^rite  encore  tr^s  s^rieusement  d'etre  r^sorv^.  Cependant,  par  la  com- 
paraison  dcs  chiffres  qui  figurent  sur  le  tableau  pr^cddent,  il  eat  int^ressant 
de  remarquer  que  peu  nombreux  sont  les  malades,  au  deuxit^me  et  au  premier 
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on  pius  ^raiftd  oombre  lie  3  degr«,  ™*mM^  4  Factian  locale  caUnfe  de 
Ia  tubemiiine.  Ceac  ^^^^i^im^w^m^  dma  la  ruiifnMn  deer^  que  les  Jiffi&emgs 
eficre  <4iaque  mode  <le  r^actaon  aont  la  maam  tntaA6eB^ 

n  eat  txinmi  que  les  toberculeizx  eacheetkpKB,  tite  giaioueut  alteiiits 

i  la  t.-ud-rearaon.     Pourtant,  f  ai  nol6  pa  mal  <f cxBeptfonB  et,  dai»  mes 
ofaHenradoos^  je  ciouve  des  phtifliqaeaw  ptcaqye  k  la  ¥ciife  <fe  moarir,  qui  noos 
oat  ioniie  «i»  r^ai-dona  tanda  frandia  et  trte  earaetMafae^     Par  ^^i^nii^  on 
znaiade  :ittemt  'fuiie  tabercuioee  cjufeuue  cateuMiie  en  pieiue  actmt6,  dani 
il  eat  rnun  peuietBinpgaprfeidonentifeaa  Sanatoria^ 
et,  ^haqije  tois^  a  rea^  tr^  positiveiiient:  la  dernidre  ^cuve  ajant  pr^ddk 
vie  tr^  peu  le  iinir  du  ^iMs.    Je  vois  encofe  on  autre  inalade  atteint  depub 
longtemp^  a  une  oibercuiose  fibro-caofeuoe  fai-Iat^rale  avec  cavcrnes^  arriv^ 
viaos  la  jemii^  phaae  de  la  phdaie,  fiauaaot  coarammeat  de  la  temperature 
et  ae  pouvaat  paa  quitter  le  iit«  qui  a  r6agi  trte  flieuaait  k  one  premite 
cud-^uberauioatioii:    lea  easaia  uitmeuzs  ant  HS  n^atifa     Je  poarrais 
ctter  ^ncure  tnna  autrea  tubercuieux  dss  des  conditkww  identiqna  qpi  out 
pKt^imce  ie«  reacdooa  poettivea. 

Ma  vieuxxeme  :«ne  Jb  129  malades^  parmi  leaqoda  85  oot  €iS  soomis 
^v^cvmadquefnenc  ^  des  oud-tubeicufinatioiis  r^p^t^es  et  proLangSes  a  M 
:MSf»A  t^'omie  ea  pamcularitea  que  je  crois  instructivesw  Dans  oes  easats, 
Vs  -ipv*^^*^cioiis  v.iitanee>  ie  ttibenniline.  par  scarificatioii^  6Caient  faites 
*AKi5^  \i««!i  imt  vur<  i»a2>  les  .•oudidou  rapportees  plus  haut. 

Le?>  4>reu%'^«i  juc  ete  rep<et*je*  pendaat: 


3  cimi    o  xmaines  pour  '29  i 

::^  ^imi  10  ^KomixiieB  puur  'it)  maliifn 

11  :uid  IJ  MffiaiiiMS  pour  '^  umMfn 

It)  ^mi  J)  twfttiiiDes  pour    7  mahilpn 

Zi  aemaines  pour   3  mafaMiw 

ZS  ^emaines  pour   2  malafim 

24  ^emmnen  pour    1  maiaie. 

.25  :wmauie»  pour    1  malmie. 

Jc^  *je  tietb^  compce  daus  mes  appreciadoos  que  des  rfisuttats  que  j'ai  pu 
v.^>8<M  vvr  ir^  re^uii^ivuit?uc  ec  dottt.  chaque  fob.  j'ai  pu  verifier  les  caract^res. 

I  *i  yivuucr  pv>uit  doit  etre  retenu,  c'est  que,  g^^ralement.,  chaque 
^->vt\'dca\  ^Huiiu*  il  des  eud-r4aetions  r^p^^es  semWe  affecten  un  type 
sir  rvvw<.;cn  j>i«'Ucuiier.  lequel,  sauf  quelques  variantes,  domiue  pendant 
t.\;^^  '^  dvjrw  des  essius.  Cest  ce  que  j  ai  constat^  sur  70  de  mes  85 
r/>jw^ik^  ^^rv^iivvs,  et  parmi  ces  70.  39  ont  eu  des  reactions  surtout  positives 
^  fr*r,>hfSv  ^l  vWs  reactions  ^  dominante  faible  ou  nulle. 

Krt  T>r«^^att«  Tatteutioa  sur  )es  deux  extremes,  je  trouve  18  malades^ 
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compreDant  5  premiers  degrfi,  4  deuxi^mes  degr4  et  9  iroisi^mas,  ayant 
toujours,  sans  exception,  riSagi  positivement  pendant  6,  10,  15,  16,  21  and 

22  semaines;  et  14  malades,  comprenant  3  premiers  degr^  et  11  troisi^mes 
degr^,  n'ayant  pas  pr^nt6  la  moindre  ^bauche  de  reaction,  m£*me  apnSs 
7,  8,  12,  15,  23  et  25  4preuves. 

Quinae  malades  ont  prfent^  des  r&ultats  panache,  comprenant  un 

melange,    en    proportions   variables,    irr^guli^ment   ou    altemativement 

^ABSoei^f  de  reactions  f ranches,  faibles  ou  nulles,  et  cela  sans  qu'il  sott  pos- 

mble,  pour  le  momentr  de  trouver  une  explication,  pas  plus  dans  tea  conditions 

des  essais  que  dans  la  forme,  la  marche  et  le  degr6  de  la  malarlie. 

D'apr^s  ces  constatations,  il  me  semble  que  Ton  peut  r^pondie  de  suite 

aux  deux  questions  que  nous  nous  ^tions  poshes  au  d4but  de  ces  recherches, 

'i  savoir:  k  la  suite  d'une  s6rie  de  cuti-tuberculinations  peut  on  observer  une 

sensibilisation  croissante  de  Torganisme  ou,  au  eontraiie,  une  immunisation 

relative  k  Taction  locale  de  la  tuberculine? 

Le  fait  bien  observe  que  aur  85  malades,  39  ont  eu  des  reactions  r^p^tdes, 
presque  toujours  franches,  31  des  reactions  faibles  ou  nulles  et  15  des  rfiao- 
tions  panache,  n'est  en  faveur  ni  de  la  sensibilisation.  ni  de  Tiramunisation, 

Toutefois,  je  trouve  dans  ma  s^rie  3  malades  dont  les  reactions  success! ves 
potjrraient  fairs  croire  h  des  phi^nom^nes  de  sensibilisation: 

1*  Un  sujet  an  troiBi^me  degr^,  tr^  gravement  atteint,  d'ailleurs  ddc^d^ 
en  cours  d'dpreuve,  qui  apr^s  deux  4preuves,  Tune  negative,  la  seconde 
^bauch6e,  en  a  pr^nt^  une  troisi^me  tr^s  franchement  powsitive. 

2.  Deux  malades  au  1  degr6  qui  pr^sent^renl  une  cuti-r^action  franehe, 
Tun  aprds  quatre,  T  autre  aprds  cinq  essais  ndgatifs. 

Inversement,  huit  malades  pourraient  ^tre  consid4r^s  com.me  ayant 
pr&cnt^   des   ph4noradnes   d'accoutumance   et   dUmmunisation    relative* 

D*abord  quatre  malades  au  premier  degr6  qui,  apr^s  avoir  n!agi  trds 
positivement,  ont  oesaS  d*6tre  sensibles  au  contact  de  la  tuberculine,  un 
premier  apr^s  la  quatri^me  ^preuve;  deux  autres  apr^  la  cinquidmo,  le 
.quatri^me  aprds  la  quinzi^me  seulement;  celui-ci  ayant  eu,  apr^  C5ela,  une 
suite  de  quatre  6preuves  faiblement  dbauchdes. 

En  second  lieu,  deux  malades,  au  deuxi^me  degrd,  dont  un  sorti  du 
Sanatorium  depuia  un  an,  en  tr^  bon  ^tat,  revenu  simplcment  pour  ee 
reposer  un  moia.  Ce  malade  dont  les  foyers  pulmonaires  semblent  d'ailleurs 
4teints,  n'a  pas  rechut<?  depuis  qu'il  a  repris  son  travaU.  Soiimis  k  T^preuve 
eutan^  de  la  tuberculine,  il  a  montr^  une  reaction  positive  suivie  d'une 
reaction  fiiible,  puis  d'un  r^sultat  nul.  Le  deuxi^rae  4tait  aussi  en  trfej 
bon  ^tat  du  c6te  pulmonaire,  4tant  k  fin  de  cure.  Apr^s  quatre  Klactions 
trfea  violentes,  suivies  dc  deux  autr^  6galement  positives,  mais  plus  mod* 
ir^eSf  ce  malade  n*a  eu  que  des  reactions  dbauehfes  au  nombrn  dc  9,  parml 
lesquelies  se  sent  intereal^es  cependmit  deux  ructions  positives. 
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Ekifin,  deux  tuberculeux  au  troisi^me  degr^  (mt  montr6.  Tun  une  reaction 
trte  faible  aprte  six  positives,  Tautre  six  riactioDS  n^atives  aprte  une  sdrie 
de  six  reactions  franches. 

Estron  autoris^  k  consid6rer  oes  fails  oomme  des  phdnom&nes  de  sen- 
sibilLsation  ou  d'immunisation  relative?  Je  n'ose  vraiment  pas  r^pondre 
par  raffirmative.  Ck>mme  pour  la  valeur  diagnbstique  et  la  signification 
pronostique  il  y  a  de  telles  irr£gularit6s  dans  Tensemble  des  observations 
que  je  viens  d'exposer,  qu'il  me  parait  impossible  de  tirer  des  dMuctions 
ayant  quelque  valeur  precise.  Du  reste;  il  n'y  a  pas  plus  de  pr^ision  dans 
les  r^sultats  des  essais  de  M.  Jules  Lemaire*  touchant  Tinfluenoe  des  injec- 
tions sous  cutan^  de  tuberculine  sur  la  cuti-r&iction  et  je  ne  pense  pas, 
comme  le  suppose  Tauteur  dans  son  si  int^ressant  travail,  que  Ton  puisse 
esp^rer  des  r^ultats  assez  constants  pour,  k  Theure  actuelle,  entrevoir  des 
applications  r6ellement  pratiques  de  la  cuti-r6action. 

Au  nombre  des  particularitds  que  j'ai  encore  not^es  et  qui  peuvent 
6tre  retenues,  je  agnalerai  les  suivantes: 

1.  Des  ph6nomfenes  de  revivisoence,  nettement  produits  chez  4  sujets 
r^agissant  habituellement  tr^  fort  aux  applications  locales  cutan6es  de  la 
tuberculine. 

Ces  quatre  sujets  comprenaient:  un  malade  au  troisi^me  degr^,  deux 
malades  au  premier  degr6  et  un  enfant  de  quatorze  ans,  selon  toutes  appar- 
ences  en  parf aite  sant^  et  indemne  de  tuberculose,  lequel,  sur  douze  ^preuves, 
en  eut  dix  franches  et  tr^  positives  et  deux  faibles  ou  6bauch6es. 

Chez  ces  sujets,  en  r^p^tant  les  cuti-tuberculinations  k  des  intervailes  de 
8  jours,  j'ai  vu  les  cicatrices  de  reactions  positives  ant^rieures  rougir  de 
nouveau  et  devenir  le  si^ge  d'un  mouvement  r^actionnel  tr^  accuse,  sous 
rinfluence  d'une  scarification  ult^rieure  ^galement  positive. 

Je  crois  que  ces  faits  sont  k  rapprocher  de  la  reviviscence  des  reactions 
locales  6tudi^  d'abord  par  Koch,  puis  par  Turban,  Rumpf  &  Guinard,  qui 
s'obsers'ent  quelquefois  chez  les  sujets  que  Ton  soumet  k  des  injections 
sous-cutan^  th^rapeutiques  r^p6t6es  de  tuberculine.  De  meme  nature 
aussi  doivent  etre  les  ph^nom^nes  de  reviviscence  de  cuti  et  d'ophtalmo- 
reaction,  provoquds  par  des  injections  hypodermiques  de  tuberculine  et 
signal^s  par  Jules  Lemaire,  S.  L6vi,  Calmette  et  Renom. 

J'ai  dit  plus  haut  que  les  reactions  positives  ont  prdsent^,  avec  quelques 
variantes  suivant  les  individus,  les  diff6rentes  manifestations;  rougeur, 
6paississement,  induration,  etc.,  qui  les  caract^risent;  j'ai  observe  ^galement 
la  forme  qualifide  d'urticarieime  avec,  parfois,  formation  de  petites  papules; 
tr^s  fr6quemment  aussi,  dans  les  reactions  vives,  j'ai  not^  le  halo  p4riph6rique 
avec  couleur  rougq  plus  ou  moins  fondde,  parfois  Niolacfe  et  lie  de  vin,  que 

*  "Recherches  sur  la  cuti-rdaction  k  la  tuberculine,"  Rev.  de  la  Tuberculose,  Juin. 
1908. 
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M.  Jules  Lemaire  conaid^m  comme  propre  aux  euti-r^aetions  d'une  certaine 

intensity. 

MaiB,  chez  trois  malades,  notammeiit  chess  deux  de  ceux  qui  nous  ont 
montr6  dea  ph^nomtoea  de  reviviscence,  leg  reactions  avaicnt  una  tr^ 
grande  violence,  produbaient  uae  tr^  largo  plaque  ^paiEsie  et  indurfe  avec 
un  halo  p^riph^rique  ^tendu;  en  m^me  temps  on  voyait  apparaitre,  partant 
dcs  bords  de  la  scarification,  ties  squames  jaundtrea  qui  ae  superpot^aient, 
formant  des  croutelles,  qui  donnaient  k  Tenfiemble  un  aspect  trfe  comparable 
aux  plaques  lupiques.  En  presence  de  la  violence  de  ces  reactions  et  des 
reviviscences  qui  lea  aceompagnaient  aouvent,  j'ai  du,  chez  ces  malady, 
espacer  davantage  les  stances  de  cuti-tuberculination. 

Comme  particularity  me  paraissant  encore  devoir  retenir  quelque  peu 
I'attention,  j'ajouterai  que,  sans  aucune  modification  dans  la  technique 
op4ratoire,  on  pent  voir  des  malades  au  milieu  d'une  s6rie  continue  de  r^ 
actions  de  m^me  forme  printer,  une  seule  fois,  un  type  investe  des  plus 
caract^ria^g.  Par  exemple,  un  mala^le  au  tout  premief  degre  montre  trob 
r^actioas  franch^,  intercal6ea  entre  quatorse  autrea  tout^  n^gati\'^  ou 
tr^  faiblement  ^bauch^. 

Un  troisi^rae  degr^,  cavitaire,  intercale  une  reaction  nuUe  entre  8,  et 
5  tr^  positives. 

Un  troiai^me  degr^,  en  pleine  Evolution  tie  tuberculose  fibro-casfeuse 
«[temive,  avec  accidents  congestifs  et  mouvementa  f^briles,  intercale  une 
reaction  Tranche  aasez  intense  entre  quatre  reactions  k  peine  ^baiich^es, 

Un  sujet  tubcrculeux  au  premier  degr^  k  lesions  tr^  limits  au  aommet 
droit,  ayant  quelques  tendances  sub-f^briles,  pr^nte  une  reaction  jxiaitive 
unique  qui  se  place  entre  quatre  reactions  faibles  et  7  reactions  negatives. 

Ces  difffirencea  se  rapport^tit-elles  aux  variations  dans  T^tat  fie  d6fense 
de  Torganisme  au  moment  de  T^preuve  ou  h  tout  autre  cause  modifiant  aa 
sensibiht^?  11  est  trfe  difficile  de  la  dire;  mais  ces  irr^gidarit^  m^me 
jiistifient  ce  que  plus  haut  j'exprimaia  relativement  aux  incertitudes  de  la 
cuti-r^action. 

Dans  les  esaais  multiples  que  j'ai  fait,  je  n'ai  jamais  not#  de  ph^nom^nes 
gi^n^raux,  ni  mouvement  febrile,  ni  ac*cident  secondaire,  pouvant  ^trp  attrihufi 
aux  applications  cutanfei  de  la  tuberculine.  Deux  fofeseulement,  comme 
M.  Burnet,  j'ai  obaervd  un  I^ger  oed^me  avec  train^  lymphangitique;  maia 
m^me  dana  les  rdactiona  les  plus  violentes,  je  n'ai  jamais  vu  les  engorge* 
ments  ganglionnaires  signal^  par  Olmer  &  Terras. 

Enfin,  une  autre  question  pouvait  se  poser  relativement  k  l*influenee  que 
des  cuti-tuberculinationa  r^p^t45es  et  prolong^  pourraient  avoir  sur  la 
marclie  d'une  tul>erculoee  pulmonaire. 

Or,  dans  la  s^rie  des  malady  que  j*ai  pu  suivre,  parmi  lesquefe  un  certain 
nombre  ont  616  soumis  k  des  applications  eutandes  de  tubercuUne  pendant 
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phsiran  moe,  je  ii*ji  rien  ofaaennft  qui  m'autorise  k  fixer  la  moindre  condu- 
skn  en  f^xrar  de  llnflueDoe  heoiease,  poasible  oa  prfisumable,  de  oes  appli- 

Je  fend  aeukment  des  rfiaer\t»  sar  oertaineB  nppmeanees  de  nxxlificatioDS 
fm\T>nUes  que,  deux  fob,  j*ai  cm  obsenno',  d'abcxd  ehei  un  enfant  trds 
Kg^reoient  gjbuid6,  d'autie  part,  dm  un  nudade  porteur  d'ad^nites  tuber- 
cuknaes  multiplea.  D  s'agit  peut  toe  de  sunples  coincidences;  mais  je 
ks  letiens  eependant,  car  si  les  cuti-tubercuIinatiooB  T6p6i6eB  peuvent  avoir 
qudque  infiuenoe  oKxlificatriee  sur  rorganiame  on  ne  les  observera,  je  cros, 
que  dans  les  ^tats  qualifies  de  jx^^tuberculeux  ou,  prtvi^itivement,  cbez  deux 
individus  siii^iects  ou  sujete  i  caution. 

COKCLUSIOXS. 

Les  irregularity  el  llnconstanee  tiop  f rfiquentee  de  la  reaction  provoqufe 
par  la  cuti-tuberculinatkm^  diei  des  malades  incontestabl^Qtient  tuberculeux 
et  aux  divers  degrfe  de  la  maladie,  imposoit  encore  toutes  reserves,  sur  la 
valeur  pratique  de  cette  m£tbode,  dans  le  diagnostic  de  la  tuberculose, 
d*autant  plus  que  des  individus  d'une  sant^  en  appaience  parf  aite  rdagissent 
souvent  tr^  positivnnent. 

Dans  nos  diff6n»ites  ^pieuves  les  tuberculeux  au  deuxidme  et  au  premier 
degr6  se  sont  montrfe  plus  sensiUes  et  ont  r6agi  plus  r6guli^rement  que  ks 
malades  au  trcHsidme  degr6. 

Si  les  tuberculeux  cachectiques  aux  demi^res  p&iodes  de  leur  existence 
sont  habituellement  insensibles  ^  la  cuti-tuberculination  il  est  encore  k  ce 
fait  un  certain  nombre  d*exceptions. 

Les  tuberculeux  soumis  k  des  cuti-tuberculinations  r^p^t^es  et  renouvel- 
1^  tous  les  huit  jours,  pendant  plusieurs  mois,  semblent  adopter  une  forme 
de  reaction  particuli^re  k  chacun  d  eux,  laquelle,  positive,  ^bauch^e  ou 
nulle,  et  sauf  qudques  variantes,  domine  pendant  toute  la  durfe  de  Tessais. 

Les  cuti-tuberculinations  r6p6t^es  ne  paraissent  conduire  ni  ^  la  sen- 
sibilisation,  ni  ^  Timmunisation  ^elati^'e  de  Torganisme  aux  effets  locaux 
cutands  de  la  tuberculine.  Les  quelques  faits  d'accoutumance  (8  cas)  et 
de  sensibilisation  (3  cas)  que  nous  avons  ob6er\'fe  ne  se  sont  pas  pr^sent^ 
dans  des  conditions  qui  permettent  de  tirer  des  conclusions. 

Au  cours  des  cuti-r^actions  r6p6t^  on  peut  observer  des  ph^nom^es 
de  ri\'iviscence  et  \'oir  des  cicatrices  d'op^rations  ant^rieures  devenir  le  si^ 
d'un  raouvement  rfiactionnd  nouveau  sous  Tinfluence  d'lme  scarification 
ult^eure  positive. 

Sauf  peut  Stre  dans  certaines  localisations  glandulaires  et  k  titre  tout  k 
fait  pr6ventif,  mais  ces  faits  restent  k  verifier,  les  cuti-tuberculinations 
r6p6t^  sont  sana  influence,  sur  revolution,  la  marche  et  T^tat  des  acddents 
tuberculeux. 


L'OPHTALMO^RfeACriON  ET  LA  CUTI-R^ACTION^ 
LA  TUBERCULINE    DANS    LE    DIAGNOSTIC    PR^- 
COCE,  DE  LA  TUBERCULOSE  HUMAINE. 

Fab  hE  DocTEUR  Clemente  Ferbhra, 


Depuis  le  mois  d'Aout  1907,  aussitfit  lea  premieres  communications  du 
professeur  Calraette,  nous  avons  commence  h  essayer  les  noavellea  m^thodes 
— oculodiagnostic  et  cuti-diagnostic — en  vue  de  nous  renaeigner  sur  leur 
valeur  diagnostiqtie.  Nous  nous  sommes  efforc4s  de  varier  le  plus  possible 
\m  conditioofl  de  TexpAimentation  et  de  faire  des  essaia  comparatifs  en 
ayant  recours  parallHement  ^  I'ophtalmo-diagnostic,  k  la  cuti-rtection  et 
aux  injections  sous-cutan&s  de  tuberculine. 

Nous  avons  utilise  la  tuberculine  pr^parfc  par  Tlnstitut  de  Lille  et  par 
rinstitut  Pasteur  et  Institut  s^rumth4rapique  de  Butatitaa  k  Sao  Paulo; 
je  me  suis  adress^  tantdt  aux  petit-s  flacom  contenant  cinq  milligriimmes  de 
tuberculine  sdche  en  y  ajoutant,  lors  de  Temploi,  10  gouttea  et  parfojs  20 
d'eau  distills  ou  boullie,  tantfit  aux  solutions  tout  faites  enferm^B  dans  des 
tubes  compte-gouttes  ou  dans  des  tubes  capillaires  scellfe  k  la  lampe.  Nous 
avons  instills  g^n^ralement  une  goutte  de  la  solution  en  faisant  rinstillation 
tout  pr^  de  Tangle  interne  de  Toeil  contre  la  caroncule,  II  faut  tenir  les 
deux  paupi^res  4cart.6es  et  les  maintenir  ainsi  un  moment  pour  que  la  gnutte 
ne  tombe  sur  le  rebord  palp4bral  et  que  Tabsorption  de  la  tuberculine  soit 
assurfie* 

Les  r^ultats  discordants  que  Ton  constate  parfois  doivent  ^tre  rapportds 
k  TejcpulBion  de  la  goutte  qui  a  lieu  chez  certains  malades,  surtout  femmes 
et  eafants,  lesqueb  ae  remuent  vivemeat  et  ferment  violemment  les  paupi^res, 
surtout  si  par  hasard  la  goutte  de  la  tuberculine  tombe  sur  la  comfc.  II 
est  des  patients  qui  par  un  mouvement  instinctif  de  defense  enl^vent  la 
goutte  avec  leurs  mains  ou  frottent  les  yeux  tout  de  suite  apr&s  rapplication, 
ce  qui  corapromet  encore  les  rdsultats  de  T^preuve.  Les  f  autes  de  technique 
expliquent  les  cas  oii  des  reactions  negatives  sont  8ui\Tes  cbez  les  mfimes 
eujets  de  reactions  positives  k  pen  de  jours  d^intervalle* 

Nous  avons  remarqu^  divers  degr&  de  reaction  con joncti vale;  je  dbtingue, 
comme  pluaieurs  auteujs  l^ont  fait,  une  reaction  faible,  moycnne  et  forte. 
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La  r^dctioD  f aible  se  caraet^ise  par  una  li^ie  mjeetkiii  de  la  muqueuse  qui 
86  cantotme  dans  La  plilpart  des  cas  dans  le  eiiinde  Toeilp  ^'accompagnaai 
d'un  gpaflement  k  peine  appr^iable  de  la  eafoncule.  Cette  r&iatioo  est 
friquemineiit  pi^lcoce  et  6pbem^re,  ne  se  prolong  pns  an  ddik  de  24  beures. 

La  rgai^ion  moyiemie  se  d^iM>nee  par  le  gonOement  plus  maiqu^  de  la 
caroncuJe,  de  la  congestion  sensible  de  la  eonjonetive  palp^brale  eft  parfols 
oeuJaire,  par  do  lannoienKnt  pas  aboodant  et  quelques  train^  vaseulaii^s, 
Cette  reaction  dure  plus  longtemps. 

La  r^aetion  intense  ou  forte  se  traduit  par  une  injection  g^frale  de  toute 
)a  muqueose  i^njonetivale  palp^brale  et  oculaire,  gonfiement  aceentu^  de 
la  earoneule,  dep6t  fibrinopurulent  dans  le  coin  de  Foeil  et  le  eul-ile-eac 
coojonctival  inf6rieur,  gonflement  ced^mateux  des  paupi^res,  paifois  ecchy- 
EDoees  conjonctivaks,  epiphora,  photophobie,  enfin  une  vMtable  conjoncti- 
\ite  tubereulinique,  qui  pent  se  prolonger  pendant  dec,  douze,  quime  jour§ 
et  on  mok,  d'apr^  ce  que  j'ai  pu  obeervTir, 

lUsum^  des  observations  sur  Tophtalino-riaetion  et  la  cuti-r6aetaDii  i 
la  tuberculine,  recuellies  au  Dispensam  "Clemente  Ferreira,*' 

Ocuu>-I>iAGNosnc. 

No-  1.— A.  M.J  homme.  Suspect  de  tuberculose  pour  quelques 
phynqu^  et  des  symptdmes  cliuiqu^,  Anal>'ses  r#p^t^  de  rexi^eetoratloia 
iii^g;iti¥as.  li^reuve  de  Tophlalmor^action — reaction  n^gati^^e.  Les  inr 
jeelidM  diag^oetiques  de  tuberrulme  (milligr^  0.2)  n*ont  ^alemeul  pas 
entnuB^  de  reaction. 

No.  2.— C.  M,  C,  fempe,    Tuberculose  pulmonaire  confirmee,     Anal^^^  ^ 
du    eraehat    positive.     Epreuve    de    Toculo- ruction-     Reaction    iJosIti\i 
forte^  qui  a  commeno^  3  heures  apr^  rinstillation^  attei^ant  son  maxiinutn' 
au  bout  de  12  heures  et  disparaissaat  au  bout  de  24  heures.    Tempirature 
axJOattB  avant  T^preuve  37^,  3  heures  aprls  37.6. 

No.  3. — F.  &!.,  femme.    Suspecte  de  tuberculG^,  forme  asthmalkpe. 
Ana!5'563  rep^t^cs  de  rexpectoration  negatives.     Epreuve  de  rophtaloM^ 
r^rtiou.     Reaction  positive  forte  pn>long6e,  persistant  pendant  72 

No.   4. — A.   A.   M.,   femnie.     Suspecte^de   tuberculose   (anomalies 
rinspiration  et  submatite  aux  sommets).     Epreuve  de  TophtalnKHr&ictioiu^ 
reaction  positive  moyenne,  debutant  3  heufes  apr^  et  dkparaia&ant  au 
bout  de  24  heures. 

No-  5.— A.  S.,  femme.    Suspecte  de  tuberculose  pubnonaire  en  \ue  de 

diff^rents    ph^nom^n^   climques   et    de   signes   ph^^ques.     Examens    du 

erachat    toujours    n^gatifs.     Epreu\"e    de    rophtalmo-r^action.     Reaction 

positive  intense^  se  montrant  tardlvement,  12  heures  aprdd  Unstillation 

^peisiitant  pendant  15  heuies. 

No,  6. — A.  A.,   femme.    Tuberciil«>se   pulmonaire   av^r^   (exameii 
emcfaat  posit  if),  guerie  cliniquement  et  bact^riulogiquement  (att^u« 
manifeste  des  sigiies^i  physiques,  augmejitation  du  poids,  dispariticiti 
baciUes^  o^satiou  de  ('expectoration).    Cette  malade  est  assist^  au  Di»-1 
'pensatre  depuis  1904.    I^reuve  de  rophtalmo-r^actioa — i^aettoci  oculaiiB 
— iilgative. 
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No.  7. — A.  C,  homme.  Tuberciilose  confirm^.  Analyse  de  Texpec- 
toration  positive.  Epreuve  de  roplitalrno-r^aetion,  R^aeiion  pcjsitive 
tranche,  debutant  4  heures  apr^  rinstillation  ct  attcignant  son  inaximuin 
20  heures  plus  tard  (rougeur  et  gonflement  de  la  can>ncule,  LnjectioG  vaficu- 
liiire  dij  cul-de^ac  conjonctival  inf^rieur,  larmoiement). 

No.  8. — M.  M.,  femme.  Suspecte  de  tuberculose  pulmonoire  pour  les 
si^e«  physiques  et  queiques  symptdmes  cUuiques,  EUe  m  crache  pas, 
Epreuve  de  rophtalmo-r^action.  Reaction  fK>sitive  forte,  constat^  3 
heures  aprfe  et  persistant  pendant  48  heurcB.  Les  injections  diagnostiquefl 
de  tuberculine  entrainent  de  la  r^aetion  thermique  (I**). 

No.  9. — 8.  R.,  horarae.  Suspect  de  tuberculose  pour  queiques  ph6- 
nomdnes  g^nerales  et  certains  signes  physiques,  E%amen  du  crachat 
n^gatif.  Epreuve  dc  I'ophtalmor^actirm  (2  fois).  Reaction  negative 
(2  fois).     Lea  injections  souscutiin6cB  no  provoquent  aucune  reaction. 

No.  10, — M.  M,,  femme,  Bronchite  simple,  Epreuve  de  I'ophtalmo- 
r^action.     Reaction  negative. 

No.  11. — A.  M.,  homnie,  Tuberculose  confirm^.  Analyse  de  Texpector* 
atjoii  positive.  Epreuve  de  Tophtalnio-r^action,  Reaction  positive  forte, 
nette  au  lx>ut  de  5  heures. 

No.  12. — J,  B.,  homme.  Suspect  de  tuberculose.  II  ne  crache  pas, 
Epreuve  de  rophtalmo-r^action.  R^iiction  negative.  I^*^  injections 
diagnostiques  de  tuberculine  n'entrainent  aucune  reaction. 

No,  13. — A,  P,,  hqmme.  TuhorcuJnsc  confirmee.  Analyse  de  Tex- 
pectoration  positive,  Epreuve  de  I'ophtalmo-r^action.  Reaction  positive 
forte* 

No.  14.— S,  A,,  femme,  8uspecte  de  tuberculose  pultnonaire^  soignee 
com  me  telle  depuis  queiques  mois.  Son^p^re  est  un  ancien  tul^erculeux, 
client  du  dispensaire  depuis  1904,  Epreuve  de  Tophtahnor^action, 
Reaction  positive  forte,  atteignant  son  maximum  10  heures  aprfes  linstilla- 
tion  et  persistant  accentu^e  ]:>endant  5  joure. 

No.  15.— L.  G.  C,  femme.  On  ne  constate  rien  de  suspect.  Ilpreuve 
de  Fophtalmo-r^action.    Reaction  negative. 

No.  16.— B.  A.,  (emme.  Suspecte  de  tuberculose.  Paa  de  crachats. 
Epreuve  de  l'ophtalmo-r<5action.     Reaction  negative. 

No,  17,— P.  B.,  femme,  Siisi>ecte  de  tiiL>erculose  pour  queiques  sigues 
physiques  (anomalies  de  T inspiration).  Epreuve  de  Tophtalmo-riSaction. 
Reaction  positive  motfmm,  debutant  cinq  heur^  aprfis  et  atteignant  son 
maximum  au  bout  de  IS  heures. 

No.  18. — N,  M,,  femme.  Suspecte  de  tuberculose  pour  les  signes  physi- 
ques* Bjlle  ne  crache  pas.  Epreuve  de  l*ophtalmo-r<5action.  Reaction 
positive -faible,  constats  23  heures  apr^. 

No,  19. — Jj  A,,  femme.  Lfegers  soupgons  de  tuberculose*  EUe  ne 
crache  poa.    Epreuve  de  rophtalmo-rdaction.    Reaction  negative. 

No.  20. — A,  C,  femme,  Suspecte  de  tuberculo^  pour  queiques  signes 
physique-s.  Analyse  de  I'expectoration  negative.  Epreuve  de  Tophtalmo- 
rlaction.  Reaction  positive  moyenne,  constatfe  24  heures  apr^  rinstil- 
lation. 

No.  21.— R.  F.,  femme.  Suspecte  de  tuberculose  pour  les  signes 
pby^ques.    Analyse  du  crachat  negative,    Epreuve  de  rophtalmo-r^action. 
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Enaction  positive  forte,  conuDen^^t  4  heur^  aprts,  attciptant  son  maximu 
au  lK»ut  de  IS  beures  et  persistant  peoddnt  2  jouis. 

No*  22, — A-  A,  M.,  femme.  Suspecte  de  tubereuloee  (deun^nie  instil' 
latioo^  la  premiire  s'etant  montrSe  poeitive  moyeame).  B£setkm  paeitlvd 
faible,  constats  24  beures  apr^  et  pei^stant  p^ant  S  jouib. 

No-  23. — ^A.  M.p  homme*    SiiBpect    (deiDd^me  instillation,  la  prentlSffe. 
a'etant  montrfe  negative).    Reaction  n^ative,  oomme  h  roceasion  de  Im* 
premie  ^preuve.     (L'^volution  de  la  maladie  a  demontr^  qu'il  Be  s'agiasail 
poirit  de  tubercuJoee.) 

No.  24. — A.  T.  P.,  homme.  Coup  de  f roid.  H  ne  crache  paa.  Epreuve 
de  rophtalmo-rdactiorL    Reaction  B^gative* 

No,  25, — F,  M.,  bomme,  puapect  de  tuberculose  pulmonAire,  Ana- 
lyee  du  crachat  negative.  Epreuve  de  rophtakno-r^aetion-  R^actkia. 
poeiiive  moyenne,  constatde  tardivement  (24  heures)  et  persistant  72  beuics. 
La  temperature  axiliaire,  qui  6tait  de  M%  avant  rinstiUation,  monta  au 
bait  de  4  beures  a  3S^  (le  malade  a  £t£  pris  d'accidents  bemoptc^ues  5 
jourB  apr^)- 

No.  26. — 8.  L.,  homme.  Tuberculose  reconnue  par  tes  si^ies  climques. 
Analyse  de  Texpeetoration  2  torn  negative,  Epreuve  de  ropbtalmo-r§action. 
K^action  positive  f  aible  debutant  4  heures  apr^  l^instillation  et  disp^-aissaiit 
au  bout  de  48  heures. 

No.  27. — M.  A.  S.,  femme.  Suspecte  de  tuberculose  pulmonaire  pour 
quelqut^  signes  peu  marqy&.  Epreuve  de  ropbtiilmo-r^aetion  (solullon 
de  tubercuUne  k  1  p.  200).     Reaction  negative. 

No.  28, — A*  D.  A.,  homrae.  Suspect  pour  quelques  signes  physiques 
accentufe,  Le  premier  examen  de  rexjiectoration  a  ^t^  ndgatif .  ifepreuve 
de  I'ophtalmo-r^actioti  (solution  k  1  p,  200),  Temperature  axillaire  avant 
rinstiUation  ST^'O,  aprfe  37°5.  Reaction  positive  faible,  eommengant  3 
^baures  apr^  et  persistant  f aible  jusqu'lk  23  heures  plus  tarvd.  Le  deuxi^me 
aen  du  eraebat^  pratiqu6  2  joins  apr^  I'oculo-r^action,  d^montre 
Fexistence  de  baciUes  de  Koch. 

No,  29. — F,  C,  femme.    L4g^rement  suspecte,    Kpneu ve  de  ropbtalmo- 
noetic.    Reaction  oculaire  negative. 

To*  30.— F.  C,  femme.  Suspecte  de  tubercul(^e^pulraonatre  (inspiratioQ 
f aible  et  respiration  prolong^  aux  sommets),  Epreuve  de  Tophtalmo- 
dia^ostic  (solution  h.  1  p.  2(X)).  Temperature  axillaire  avant  rinstiUation 
36^6,  4  heures  apr^  37*^2.    Reaction  negative. 

No.  31. — J,  B,  G,  S.,  homme.  Suspect  de  tuberculose  pour  quelquea 
signes  physiques.  Analyse  de  rex]>ectoration  negative.  Epreuve  de 
I'opbtalmo-reaction.  Reaction  positive  forte,  constat^  au  bout  de  24 
beuree  et  persistant  3  jours. 

No.  32. — A,  M.J  homme,  Tul^ereulose  pulmonaire  confirmfe.  Analyse 
iu  erachat  positive.    Fi^vre,    Epreuve  de  rophtalmo-r^action.    Reaetioa  ^ 

sitive  faible,  commengant  4  heures  apr§s  et  persistant  au  mfime 

l\x*k  23  heures  plus  tard. 

No.  33.— B,  F,,  femme. 
quelques  signes  physiques, 
negative. 

No,  34,— G,  R.,  femme. 


Suspecte   de   tuberculose   pulmonaire   pour 
Epreuve   de    Pophtalmo-reaction.    Reaction 

On  ne  constate  rien  de  suspect  chei  eUe, 


Epreuve  de  I'ophtaimo-diagnostic,    Reaction  negative. 
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No.  35. — J.  M,,  femme.  Suspecte  (anomalies  de  rinsifiratiott).  Analyse 
du  crachat  n^gfltive.  Epreuve  de  rophtiilmo-r6action.  Reaction  positive 
faible,  debutant  3  heures  apr^  et  atteignant  soa  masimum  au  bout  de  23 
heures. 

No.  36, — G*  C.^  femme,  Suspecte  en  raison  d'avoir  cohabits  avec  des 
parents  tuberenleux,  Toitx  sdche,  araaigrisseraent  et  quelquea  signaa 
physiques.  Premiere  Epreuve.  Reaction  negative.  Deuxi^me  Epreuve 
quelques  jours  aprfe,  Rdaction  positive  moyenne,  constats  24  heui^ 
aprfes  rinstillation. 

No.  37. — Ci,  M.  O,,  femme.  Suapecte  (anomalies  de  Tinapiration)* 
Epreuve  de  rophtalmrHdiagnostic,  Reaction  poeitive  forte,  constat^ 
4  beures  apr&j  et  persi^^tant  pendant  24  heures. 

No.  38.— A*  M.,  femme.  Suspecte  pour  lea  signea  physiques  coa^tat^- 
Analyse  de  Texpectoration  negative.  Epreuve  de  rophtalmo-diagnostic. 
Reaction  positive  fort«,  constat^  23  heures  apr^. 

No.  39.— C.  F.  ^M.,  femme.  Suspecte  pour  les  signes  phyaques.  Elle 
ne  crache  pas.  Epreuve  de  rophtalmo-rdaction.  Tempi^rature  axillair© 
avant  Finstillation  37°;  4  heures  apr^  37*^1-  Reaction  positive  moyenne, 
constats  23  heures  apr^s. 

No.  40. — M.  C,  femme.  Susi?ecte  pour  les  signes  physiques.  Epreuve 
de  rophtalmo-r^action.     Reaction  negative. 

No.  41, — C.  A.,  femme.  Tuberculose  av€r^.  Analyse  de  Texpectora- 
tion  negative.  Epreuve  de  rophtalmo-diognostlc.  Reaction  positive 
forte^  ranstat^  24  heurea  aprts. 

No.  42.— C,  A.,  femme,  Suspecte  (inspiration  &pre  au  creux  sousclavicu- 
laire  droit)*  Examen  du  crachat  n6gatif.  Epreuve  de  rophtalmo-r4action. 
Temperature  axillaire  avant  rinstillation  37^,  3  heures  aprfe  37^.  Reaction 
podtive  faible,  constat^  10  heurea  aprds  et  encore  appiik^iable  au  bout  de 
24  heures. 

No.  43. — P*  C,  hoigme.  Suspect  pour  lea  signes  phymques,  Examen 
du  crachat  n%atif.  Epreuve  de  rophtalmo-diagnostic  (soL  k  1  p*  100)  • 
Reaction  oculaire  negative* 

No.  44.— M.  L.,  homme.  Suspect  de  tuberculose  pour  quelques  ph^no- 
m^nes  physiques.  11  ne  crache  pas.  Epreuve  de  l'ophtalmo-diag^ostic- 
R^action  positive  moyenne  (24  heures  apr^). 

No.  46.— S.  S.,  homme,  Bronchite  simple,  Oculo-r^ction,  Reaction 
oculaire  negative. 

No,  46.— E.  P.,  homme.  Bronehite  simple,  ^^preuve  de  Tophtalmo- 
diagnostic.     Reaction  oculaire  n<5gative. 

No.  47.';-H.  D,  E.,  homme.  Bronchi te  chronique.  Examen  du  crachat 
ni^gatif.  Epreuve  de  rophtalmo-diagnostic.  (2  fois.)  Reaction  oculaire 
negative. 

No.  48. — R.  W,,  femme.  Tuberculose  diagnostiqu^  cliniquement, 
Examen  du  crachat  ndgatif.  Epreuve  de  rocuio-r^action.  Reaction 
positive  moyenne. 

No.  49.— J.  D.,  femme.  E>}'spepsie,  Epreuve  de  Tophtalmo-dia^ostic 
Reaction  oculaire  negative. 

No.  50.— A.  R.  0.,  femme,  Suspecte  <le  tuberculose  pulmonaire  pour 
quelques  signes  physiques.  Analyse  de  Texpectoration  negative*  Epreuve 
de  Tophtalmo-reaction,    R4action  oculaire  positive  faible. 


S- .  .>i  —V.  O..  hi-.cir=e. ,  T:Lr>!rrriii:«t  y.-ntfrfwr  par  !b  acvs  eSm^ijeg 
S:.  'S4. — F-  P-  !ii:c:zne.     Tii--€r!tiii:»  •:f:ii&mee 

V;-  -vi. — i.    R--    5*ci=a*.    Tibi!r-T:ii:«e   pniznaBaBEe   cunflrmiae'   par   les 

•,.ir«^  ixlLutp — 3rr— :Tr-2-  24  ieir^  icr-s. 

'iLt«r.r>»riir-     VJ^^^xl  rrrzhayt  =«Kr7».     Li^erwiB  *:Sics»ieck|aB  •fc  tozDcr- 
y--   o7  —  P.    O,    hi:cL=e.     Snsc^rs    piyir   qqe&^rses   ssibb   pb?»^cx& 

?»'-,  ->^  — A.  C.  ^  .  ferr-j?-    f^zsce^nze    aoa  pere  cs«  tiiberraieizx  vrcrt, 

3i^-.  y*. — A-  p..  bjcine.  Si=cK»!?  pocr  qwlqaes  acnes  phrai^cESw  II 
n^  Ts-'rii*  pftK-  £cr^r#^  it  I'  open Ad'r-ji^^-g.iCTngor-  ReainxL  ocoLkre  K)ne 
-'^x^yjc.hi  24  •>*».res  apr^s  I'^.-^rTAriii-c  . 

N',.  6f,'.— K-  D-  fenrne.  i^'^g^^cxit  ize  t2ie  est  aotznfe  aa  •5^KXfcsuFe>. 
Fl.x-ir:jrTr.  0&  '.>3x^!M-ranoc  ZA^^pzd.  Pr^niere  epreore:  n»i»]«i  p^TstiT^ 
f.u>.!*>,  DeixLi^rr^  <fcre?r5n?  7  Jij^ir?  pi's*  ^atI':  reactioa  poaEive  zno^iame 
n--i.t:rr/:r:i  a;i  \f^T^  ie  24  beires  . 

N'-.  ♦>!.— 3»L  R-.  rer-.rre.  Bri-c-^the  azipie.  Epmrre  de  FophsAkncK 
-dA^rj'^ri::  ."^ii^'Lr,?!  ,>-:^;liire  rjeoave. 

}.',  *i2 --fl  P.  M..  Jermne.  Sifpe^e.  iLa coere est  znorte tubercuievise. 
\zjh  »*.*:•--  •.  .:.f:r '^'i?e  a«sL?:i§e  par  ie  'isspeosureJ  Elfe  ne  Gndie  po^v. 
Pr«:r.'l^r<f  ec«:'.ve.  R^fairrik'C  p«:<atrTie  uih'ie  fcoosc^ce  24  liKEres  akpre<>. 
Iff-^.xjr-rjf-  ^;:r«r' :'.-*:  4  ;t:rfir5  ipr^s  = :  rea^itixi  orulAzre  n^^ssrre.  Le  dREoetne 
es«u  zJ^^^'.ii  i  -^r.^  cr-.hahieciett  'iu  a  xni  'ietun  (fc  tecfazuqiXL    L*obBerr»- 

N'^.,  ^i.  —  M.  C.  fen-.r^jp-  Sfi5C€i:te  pi3iir  de  phez^xaems  phrskiaesw 
Patt>   >  rv<ii-Lilft»    LiTL^  Jes  ^^rai^hASs-      Ecmive  dt  FophuliDO-rnctian:    re- 

No,  r;4.— A.  L-  -S.,  irirr.rrft.  T^b^^rsiloee  pahDonaire  dftmnntrfe  par  les 
HTj^i^,  *nlr.;  7:fi!=  et  i'eirLmen  pc«tif  -ie  ieiEpenoradoo.  Epicipre  dt  Topb- 
Uirrxj-rlizr-'.^Ti'-:  rfi^r.toa  p^i^ative  fi-rte.  A  la  siHte  dt  la  eonstototioQ 
ft  A  r^;..l^ir.  z^Ar.'d  ie  I'^preuve  lanaiyge  du  cr&cfaat  a  deefi^  la  prfeeoce  de 

No,  ^S.— M.  L..  bjcin^.    Tuberoiiose  coofirmee  par  les  i 
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et  r^preuve  bactMoldfeique,  ^preuvB  de  I'ophtalmo-diagnostk;  reaction 
positive  forte. 

No.  66.— A.  M.,  enfant  sg4  de  5  ans.  Tuberculose  pulmonaire  avdr^ 
avec  de  bacUles  dans  rpxpeL'toratton-  tuberculo^  abdominale.  Elat  tr&s 
avanc^  des  Lesions.  Epreuve  de  rophtalmo-r^actlon ;  reaction  ooulaire 
negative. 

No.  67. — A,  N*,  homme.  Suspect  pour  quelquea  signea  physiques.  U 
ne  crache  pas.  Ppemi^re  ^preuve;  reaction  negative.  DeuKi^ine  6preuve 
(tuberculine  pr^par6e  h  Vhistitut  de  Butantaa);  reaction  douteuae  (le 
malade  est  atteint  d^une  hyper6mic  conjonetivale  habituelle).  Injection 
sou3-cutaQ^  de  tuberculine;  aucune  rtf action. 

No.  68. — E.  P.  M.p  femme.  Deuxi^me  instillation;  r^etion  ni^galive 
comme  lors  de  la  premiere. 

No.  69.— F.  P.  M.,  femme.  Hu^specte^la  m^re  et  deux  fibres  plus  ag^s 
sont  morts  de  tuberculose  pulmonaipe).  Epreuve  de  Fophtalmo-diagnostic;; 
reaction  positive  raoyenne. 

No.  70. — R,  D,,  femme.  Suspeete  pour  des  ph^nomi^ntis  physiques?  aux 
sonimets.  Examen  du  crachat  n<!gatif.  Deuxi^me  epreuve;  reaction 
positive  moyenne  eomme  lors  ile  la  preniif^re  instillation. 

No.  71^. — G.  J.,  ferame.  Tuberculose  confirm^  cliniquenient  (deuxi^me 
degr^}.  Epreuve  de  Toph tal mo- reaction ;  r^artion  positive  forte  (constats 
24  heures  plus  tard  et  durant  3  jours)  - 

No-  72.— F.  P.,  homme.  Asthme.  Examen  du  crachet  n^gatif. 
Epreuve  de  rophtalmo-diagnostitv;  reaction  n<5giitive. 

No.  73.^A.  G*,  homme.  Suspect  pour  des  signes  physiques  et  les 
Bymptdraes  cHniques.  Pr^mi^re  dpreuve  (14  Oet*jhre  Ukl7):  reaction 
negative.  Deuxi^me  Epreuve  (4  jours  aprds);  nSmtion  positive  faible, 
constat^  24  heures  aprd^.  I^  ji>ur  de  hi  deuxi^rae  6preuve  Texamen  du 
erachat  r^alis^  5  heui^es  apr^-s,  rinstillation  d^c^le  hv  pri^sence  de  bacilles. 
Peut^tre  un  d^faut  de  teclmique  expUque-t-il  I*6chee  de  la  premiere  dpreuve* 

No.  74. — J.  P.  C,  homme.  Suspect  pour  les  signes  physiques.  Examen 
du  crachat  n^gatif.  Epreuve  de  rophtalmo-diagnoslic;  reaction  positive 
moyenne. 

No,  75.^L.  R.,  fillette  de  dix  ans.  Suspecte  pour  quelques  signes 
physiques.  (Les  parents  sont  morts  de  tutereulo,^.)  Pr^mi^^re  ^^preiive 
(17  Oetobre  1907);  i-^artion  n%itive.  Deuxieine  epreuve  (18  Octobre); 
reaction  negative.    Troisi^me  Epreuve  (24  Octobre);  reaction  n<5gative. 

No.  76.^J.  P.,  homme.  Suspect  (anomalies  de  1  "inspiration).  II  ne 
touftse  pas.  Injections  diagnostiques  de  tuterculine  (m^thode  ile  Ldwen- 
stein);  aucmie  reaction.  Epreuve  de  Tophtalmo-r^aetion;  reaction  oeu- 
laire  negative. 

No.  77. — P.  G.,  femme.  Suspeete  pour  quelques  ph^nom^nes  physiques. 
Elle  ne  crache  pas.  Premiere  Epreuve  (22  Octobre  19()7);  tutercoline 
pr4pari§e  k  Tlnstitut  s^rumth^rapique  de  Butantan  (Sao  Paulo).  Ri5action 
negative.  Deuxi^me  Epreuve  (24  Octobre):  hi  mernc?  tuberculine.  Reac- 
tion negative.  Troisi^me  epreuve;  tuljcrculine  pr<5paree  k  Tlastitut  Pasteur 
de  Lille;  reaction  positive  moyenne.  Injections  sous-cutan^es  de  tubercu- 
line; aucune  reaction.    Cuti-r^action  negative* 

No.  78. — C.  Bpp  gargon  de  12  ans.  Susjiect  pour  quelques  signes  phy- 
siques.   Pr^mi^re  epreuve  (22  Octobfe  1907),     Reaction  negative.     Deux- 
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Injections  sous-cutan^ 


idme  ^preuve  (25  Octobre);   reaction  negative, 
de  tubercyline;  aucune  reaction. 

No.  79.— L.    P.^    femme.    Cardiopathie.    Trois 
traction  toujours  negative. 

No.  80. —A.  O,,  femme.  Suspecbe  pour  quelques  signes  physiques. 
Elle  ni  tousse  ni  crache  p^.  Premiere  ^preiive  (22  Octobre);  tubercuJLQe 
de  llnstitut  Butantau-Sao  Paulo.  Reaction  negative.  Dexijo^me  ^pneuve 
(29  Octobre);  tubercaline  de  Tlnstitut  Pasteur  de  Lille.  Reaction  positive 
forte.  L'dvolution  de  la  maladie  en  a  demontr^  la  oature  tubereuleuse, 
Le  r^sultat  n^gatii  de  la  prdmidre  ^preuve  a  iU  dii  au  viellissement  de  Is 
tuberculine  pr^parde  ici,  qui  ne  se  conserve  pas  longtemps. 

No-  8L — R.  J.,  femme.  Tuberculose  confirni^e  par  les  signes  climqtie& 
ifepreuve  de  rophtalmo-r6action  (24  Octobre);  tuberculine  de  rin^tut 
Butantan  r^cemment  pr6par4ev    Reaction  positive, forte. 

No.  82. — L.  B.  R,,  femme.  Aortectasie.  Epreuve  de  rophtalmo- 
diag^osttc.    Reaction  negative. 

No,  83,^3.  M.,  femme.  TubercuJoae  confirmee  par  lea  signes  physiquea 
et  par  I'examen  positif  dea  crachats.  ^^preuve  de  Tophtalnio-r^actloa  (24 
Octobre)*  Reaction  positive  forte,  L'examen  du  crachat  a  6t§  fait  le  25 
Octobre,  troi3  heures  apr^s  la  constatation  de  la  reaction  positive  de  £a 
conjonctive- 

No,  84, — G.  B,,  homme.  Cardiopathie.  Suspect  de  tuberculose  pour 
Ie3  signes  physiques.  Premiere  Epreuve  (25  Octobre) ;  tubercuJine  de  rinsti- 
tut  Butantan — Sao  Paulo.  Reaction  ociJaire  negative,  Deuxi^me  Epreuve 
(28  Octobre) ;  tuljerculine  europ^nne  (Institut  de  Lille).  Reaction  positive 
moyenne  (constats  24  heures  apr&s  Tinstillation  et  persistant  pendant  72 
heures).  Injections  diagnostique^  de  tuberculine;  reaction  thermique 
(28%)  k  la  suite  de  la  premiere  injection* 

No*  86* — A,  M-  0.,  femme*  Suspecte  pour  quelques  pb^nom^n^ 
physiques,  Elle  ne  crache  pas.  Premiere  6preuve  (24  Octobre);  tuber- 
cuUne  de  PInstitut  de  Butantan-Sao  Paulo.  Reaction  negative,  DeiLx- 
ifime  Epreuve  (29  Octobre) ;  tuberculine  de  Tlnstitut  Pasteur  de  LilJe,  R4- 
Ection  positive  forte  (constat4e  24  heures  aprfe). 

No.  86. ^M.  G,^  femme,    Suspecte  de  tul>erculose  pulmonaire  (anomaiies 
de  Tinspiration)*    Elle  ne  crache  pas,    Epreuve  (le  29  Octobre);   tuber- 
culine de  rinstitut  Pasteur  de  Lille,    Reaction  positive  forte- 
No.  87, — O.  C*,  femme,    Bronchite  simple.    Epreuve  de  I'ophtalmo- 
diagnostic.    Reaction  negative. 

No,  88. — A,  N,j  homme.  Dilatation  du  tronc  brachio-e^phalique, 
Epreuve  de  Tophtalmo-r^action  (ie  25  Octobre).    Reaction  negative. 

No.  89. — P.  N.,  homme.  Bronchite  simple*  Epreuve  de  l^opbtakno^ 
reaction  (le  25  Octobre) ;  reaction  negative. 

No.  90,— E.  G.,  homme,  E  ne  se  plaint  de  rien;  il  se  montre  bien  por- 
tant.  Epreuve  de  Tophtalino-r^actioii;  tuberculine  de  I'Imtitut  Pasteur 
de  Lille.    Reaction  negative. 

No,  91,— A.  J.  C,  homme,  Tuberculose  confirmee  eliniquement  et 
bact^riolo^quement.  Epreuve  de  I'oculo-diagnostic;  tuberculme  europfi- 
enne.    R£'action  positive  forte. 

No.  92. — M.  R.,  femme,  Suspecte  pour  quelques  signes  ph>*siqu^, 
Examen  du  crachat  n^gatif*    Epreuve  de  rophtalmo-r^action  (le  29  Octo- 
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bre);  tuberculme  de  Tlnstitut  Pasteur  de  Lille.  Riaction  negative  k  Fex- 
amen  r6alis6  24  heures  apr^  rinstillatioD.  Injections  sous-cutanfe  r  le  tuber- 
culiue  en  vut  du  diagnostic*  Sous  Taction  de  la  deuxi^me  injection  (deux 
decimilligrarames)  l^gdre  reaction  thermique — 36°4 — 37*^5;  en  meme  temps 
la  reaction  oculaire,  qui  ^tait  absente  depuis  le  jour  de  Tinstillation,  ae  raontre 
sur  Toeil  inatilld  le  29  Oetobre  et  deviant  fort  sensiblej  se  probiigeant  6  joum 
avec  une  intensity  marquee  (seuBibilisation  de  Toeil  sou3  rinfluence  des  in- 
jections de  tul>erculine). 

No.  93, — M.  G*,  femme,  SiL^pecte  pour  les  phdnom^nea  physiqu^p 
EUe  ne  crache  pas,  fipreuve  de  rophtalmodiagnoetic  (le  29  Oetobre). 
Reaction  positive,  forte  constat^  24  heurea  apr^. 

No.  94,— A.  F.,  fiUetie  de  14  ans  Ankyloatomaisie.  Epreuve  de  Toculo- 
dia^ostic.     Reaction  negative. 

No*  95. — L.  G.,  fern  me,  Suspecte  pour  quelques  ph^nom^nes  phyaiquefi. 
Elle  ne  crache  pas,  ^preuve  de  i'ophtalmo-r^action*  Reaction  positive 
forte. 

No,  96, — P.  S.,  fiUette  agife  de  12  ana.  Suspecte  pour  quelques  ph^no- 
m^jies  physiques.  Elle  ne  crache  pas,  Epreuve  cle  roculo-diagnostic* 
Reaction  positive  forte. 

No,  97. — 1.  L*,  femme-  Bronchite  simple.  Epreuve  da  rophtalmo-r6- 
action.    R^Sactiou  negative. 

No,  98.— A.  C.^  homme.  Tuberculo^e  confirm^  par  les  signes  cliniquea 
et  Tanalyse  de  Texpect-oration,  fipreuve  de  rophtaJrao-rdaction  (le  5  No- 
vembre);  Temp,  axillaire  avant  rinstiUation  38°1,  4  heures  apr§s  38*^5. 
Reaction  oculaire  positive  forte. 

No.  99.^ — A.  A.,  homme.  Suspect  pour  quelques  Bignes  physiques, 
Examen  du  crachat  n6gatif.  Premiere  Epreuve  (le  5  Novembre);  tuber- 
culine  de  Tlnstitut  Pasteur  h  SSo  Paulo,  Reaction  negative,  Deuxi^me 
dpreuve  (te  7  Noveoibre) ;  tuberculine  de  Tlnstitut  Pasteur  de  LiUe.  R^ac^ 
tion  negative.     Cuti-r^action  (le  12  Novembre);  reaction  cutan^  negative. 

No.  100. — F.  J,,  homme,.  Suspect  pour  quelqu^  signes  physiques.  Ex* 
amen  du  crachat  n^gatif .  Epreuve  de  rophtalmo-riaction  (le  5  Novembre). 
Reaction  positive  moyejine. 

No.  lOL— L.  v.,  homme.  Suspect,  (Un  frdre  tuberculeux,  2  neveux 
tuberculeux).  Premiere  Epreuve  (le  5  Novembre);  tul>erculine  de  Tlnstitut 
Pa<5teur  de  Sao  Paulo.  Reaction  ndgative,  r>euxi^me  Epreuve  (le  7  No- 
vembre);   tul^erculine  de  rinstitut  Pasteur  de  Ijille,     Reaction  negative. 

No.  102. — R.  M.  J.,  fcmme^  Suspecte  pour  le^  signes  physiques,  Ex- 
amen du  crachat  n^atif.  Epreuve  de  ropbtalmo-r4action.  Reaction 
positive  forte. 

No.  103. — M,  C,  femme.  L^g^remenjt  suspecte  (anomalies  de  rinapirar 
tion).  Examen  du  crachat  n^gatif.  Epreuve  de  rophtalrao-diagnostio 
(le  7  Novembre).  Reaction  positive  forte,  persistant  6  jours  et  r^clamant 
Tapplication  d'un  collyre. 

No.  104. — F.  P.,  homme.  Syphilis.  Epreuve  de  rophtalmo-rdaction. 
Reaction  negative. 

No.  105,— D.  F^X,,  homme.  Suspect  (anomalies  de  Finspiration).  H 
ne  crache  pm.  Epreuve  de  I'oculo-rdaciion.  Reaction  positive  forte. 
Temperature  axillaire  avant  rinatillation  36"^,  4  heures  aprt^  37°2, 

No.  106* — F*    D.    C*^   homme.    Suspect    pour   quelques    ph^nomdnes 
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amen  positlf  du  crachat*  Epreuve  de  roculo-diagnostic;  tuberculine 
europ^niie.    R^ajition  positive  moyetine*    Cuti-r4action  positive. 

No.  124.-'A.  F,  0.,  homnie.  Fort.  5iisf>ect  de  tubercdose  puhuotiaire 
pour  Ics  signes  phj'siqucs,  Epreuve  de  I'ophtalmoHliagnostic;  tubercuUiie 
europfemie.     Reaction  positive  forte. 

^  No.  125, — A.  J,  de  M.,  hoinme,  Suspect  pour  les  signer  physiques* 
Epreuve  de  rophtalmo-diagnostic;  tubtTculine  europ6^me.  R^aetion 
positive  forte  (24  heures  apr^). 

No.  126. — 0.  M*,  hooimc!.  Suspect  }K)ur  lea  signesp  hysiques.  II  ne 
eraehe  pas.  Epreuve  de  rophtalnio-tliagncfcstic;  tul>erculine  europ^nne, 
Reaction  jxDsitive  moyemie. 

No.  127. — M.  J.  da  S.,  femme.     Bronchite  simple.    Epreuve  de  Toph- 
talino-Lliagiiostic;  tuljerculine  europ^iiriD.     Reaction  ni5gative, 
^    No.  128. — V.  A.,  honime.    Tubereubiie  pulmonaire  av^r^  depuis  1904. 
Epreuve  de  Toculo-diagnostic ;  tuberculine  europ^nne*     Reaction  positive 
forte  congtat^  24  heures  apr^  et  persistant  intense  pendant  3  jours. 

No.  129* — ^F,  J*  A.,  homnie,  Biisptsct  pour  le^j  signes  physiques*  11  ne 
crache  paa,  Epreuve  de  Tophtalino-diagnostic;  tuberculine  europ^nne. 
Reaction  positive  forte  (durant  4  jours). 

No.  130. — S.  D.,  hominc.  Rhinitc  oz^nique.  ^m  de  signes  physiques 
apprdciabies  du  c6t^  de  I'appareil  pulmonaire.  Epreuve  (le  Tophtalmo* 
reaction  le  29  Novembre  1907;  tuberculine  europ4enne.  Reaction  positive 
forte  (constat^  24  heures  aprds  et  pereLstant  intense  pendant  8  jours).  (On 
salt  que  Lombard  et  Caboche^  de  Paris,  considt^rcut  Toz^ne  conime  une  forme 
larv^  de  la  tuberculoae  nasale  et  Ics  recherchcs  cliniques  de  Caboche  sem- 
blent  donner  un  point  d'appui  s^rieux  ^  cette  th^rie.  Lombard ,  qui  a  ^tudi^ 
la  question  avec  Caboche,  affirme  que  Tinjection  cutan6e  de  tuberculine  a 
donn6  des  r^.sultats  positifs  chez  certains  malades  porteurs  d'oz^ne.  l^e 
r6^ultat  posit  if  de  TophtaJmo-r^action  chez  le  malaile  de  cette  observation 
plaide  en  faveur  de  la  mani^re  de  voir  des  auteum  ci-ilessus). 

No.  13L — R.  K,,  homme.  Susf^ct  pour  des  phdnom^nes  physiques* 
II  ne  crache  pas*  Ei>reuve  de  rophtaJmoihftgnostic ;  tuliercurme  europ^ 
enne.  Ri^action  positive  moyenne.  Temperature  a.xillmre  Ii6%  avant 
I'instillation  et  37*^5  4  heures  apr^.  La  reaction  se  maintient  vive  pendant 
3  jours. 

No.  1S2.— 4-  de  A*,  homme.  Suspect  pour  les  signes  physiques.  U  ne 
crache  pas.  Epreuve  de  l*o])htalmo-<liagnostic;  tufiercuUne  europ^nne. 
Reaction  positive  forte,  appreciable  et  vive  r)e.ndant  4  jours. 

No.  133.^M.  J.  8.,  feiume.  Broncliite  simple.  Deitxi^me  epreuve 
(ie  29  Novembre) ;  tul>crculinc  europ^nne.  Reaction  negative  comme  lors 
de  la  premiere  instillation. 

No.  134. — M,  L.,  gar^on  de  7  ans.  Ad^nopathie  trach^o-bronchique* 
Deuxi^me  Epreuve  {le  3  D^eerabre)*  tul>ercu!ine  eun:j|i^nne.  Reaction 
negative.    Cuti-r^action  le  3  Decern bre;  r^a/.*tion  negative. 

No.  135, — E.  R.,  femme.  Dyspepsie*  Epreuve  de  I'ophtiilmo-diagnoS' 
tie  le  3  D^embre;  tub€Tculine  eiirop^nne.     Reaction  ^n^gative. 

No.  136.^A,  P*,  femme*  L^gSrement  suspects,  Epreuve  do  rophtal- 
mo-diagnostic le  10  IMcembre;  tul^rculine  de  Tlnatitut  Pasteur  de  8io 
Paulo.  Reaction  oculaire  positive  faible.  Cuti-r^action  le  m^me  jour; 
r6action  cutande  jjositive  faible. 
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No.  137. — L.  L.,  femme.    L6g6rement  siispecte.    Bpreuve  de  Fophtalmo- 
diagnostic;  tuberculine  europfenne.    Reaction  positive  moyenne. 

No.  138. — ^A.  v.,  femme.  Fort  suspecte.  On  n'avait  pas  encore  fait 
Texamen  de  Texpectoration.  Premiere  bpreuve  (1©  15  Octobre);  tubercu- 
line de  rinstitut  Pasteur  de  Sao  Paulo.  Reaction  positive  faible.  Deux- 
i^me  bpreuve  (Le  5  Ddcembre);  tuberculine  europfenne.  Reaction  positive 
moyenne.  Le  m£me  jour  (Le  5  D6cembre)  Texamen  du  crachat  d^c^ 
Texistence  de  bacilles. 

No.  139. — ^F.  G.,  femme.  Suspecte  de  tuberculose  pulmonaire.  Pre- 
miere bpreuve  Oe  5  Ddcembre) ;  tuberculine  europfenne.  Reaction  negative. 
Deuxi^me  bpreuve  (1©  10  Ddcembre);  tuberculine  de  Tlnstitut  Pasteur  de 
SSo  Paulo.    Reaction  negative. 

No.  140. — ^A.  C,  homme.  Suspect  pour  quelques  phfeom^nes  physiques. 
Examen  du  crachat  n^gatif.  Epreuve  de  Tophtalmo-diagnostic;  tuber- 
culine de  rinstitut  Pasteur  de  Sao  Paulo.    Reaction  positive  forte. 

No.  141 . — ^A.  A.,  homme.  Rien  d'anormal.  Examen  du  crachat  n6gatif . 
Bronchite  simple.  Pr^mi^re  bpreuve  le  9  Ddcembre;  reaction  negative. 
Deuxi^me  bpreuve  le  11  D6cembre;  reaction  negative. 

No.  142. — ^J.  R.,  homme.  L6gers  soupgons.  II  ne  crache  pas.  Cuti- 
r6action  positive.  Elpreuve  de  I'oculo-diagnostic  (1  D6cembre  1907);  tu- 
berculine de  rinstitut  Pasteur  de  Sao  Paulo.    Reaction  positive  moyenne. 

No.  143. — J.  P.,  homme.  Rien  de  suspect.  II  ne  tousse  pas.  Ilpreuve 
de  Tophtalmo-diagnostic;  reaction  negative. 

No.  144. — J.  O.,  homme.  Sjuspect  pour  quelques  p^nomdnes  physiques. 
Examen  du  crachat  n6gatif.  Epreuve  de  Tophtalmo-diagnostic;  reaction 
positive  faible. 

No.  145. — ^A.  R.,  homme.  Syphilis.  Epreuve  de  Toculo-diagnostic; 
tuberculine  de  rinstitut  Pasteur  de  Sao  Paulo.    Reaction  negative. 

No.  146. — A.  G.,  femme.  Suspecte.  Epreuve  de  Topht^mo-diagnostic 
le  10  D^cembre.    Reaction  positive  faible. 

No.  147. — J.  A.,  femme.  Suspecte  pour  quelques  ph^nom^nes  physiques. 
Examen  du  crachat  n^gatif.  Epreuve  de  Tophtalmo-diagnostic;  tuber- 
culine de  rinstitut  Pasteur  de  Sao  Paulo.    Reaction  positive  moyenne. 

No.  148. — L.  C,  femme.  Rien  d'anormal.  Pr6mi6re  Epreuve  le  10 
D6cembre;  tuberculine  de  I'lnstitut  Pasteur  de  Sao  Paulo.  Reaction  dou- 
teuse.  Deuxi^me  6preuve  deux  jours  apr^;  tuberculine  de  rinstitut  Pas- 
teur de  Sao  Paulo.    Reaction  negative.    L'examen  du  crachat  fut  n6gatif . 

No.  149. — A.  A.  O.,  femme.  Suspecte  pour  quelques  ph6nom^nes  phy- 
siques; des  crachats  h^moptoiques.  Epreuve  de  Tophtalmo-diagnostic. 
Reaction  positive  moyenne. 

No.  150. — B.  N.,  femme.  EUe  ne  tousse  ni  ne  crache  pas.  Rien  de 
suspect.  Pr^midre  6preuve  le  10  D6cembre;  reaction  n6gative.  Deux- 
i6me  Epreuve  le  12  D6cembre;  reaction  negative. 

No.  151 . — J.  M.,  homme.  L6g6rement  suspect.  Examen  de  Texpectorar 
tion  n6gatif.  Premiere  Epreuve  le  9  D^cembre;  tuberculine  de  rinstitut 
Pasteur  de  Sao  Paulo.  Reaction  negative  d'abord,  qui  devient  positive  sous 
Taction  de  la  cuti-r6action.  Deuxi^me  6preuve  le  12  D6cembre;  tuber- 
culine de  rinstitut  Pasteur  de  Sao  Paulo.     Reaction  ociUaire  positive  faiUe. 

No.  152. — J.  R.,  homme.    Suspect  pour  des  signes  physiques.    II  ne 
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crache  pas.  ^preuve  de  Voculo-diagnostic  le  11  D6cembre;  tiiberculine  de 
rinstitut  Pasteur  de  SSo  Paulo.    Reaction  positive  forte. 

No,  153. — J*  M>.  homme.  Suspect  pour  quelques  signes  physiques.  II 
De  crache  pas.  Epreuve  de  I'opbtalmo-diagnostic,  Reaction  positive 
fmble. 

No.  154. — L»  C,  femme.  Grippe.  Epreuve  de  roculo-diagnosticj 
tuberculine  de  Tlnstitut  Pasteur  de  Sao  Paulo.     Reaction  oculaire  o^ative. 

No,  155. — L.  C,  femme,  Bronchite  simple,  Epreuve  de  rophtalmo- 
diagnostic;  tuberculine  de  Tlastitut  Pasteur  de  Sao  Paulo.  Reaction  ocu- 
laire n^ative. 

No*  156. — G.  v.,  femme*  ,Suspecte  pour  quelques  signes  physiques. 
Examen  du  craehat  n^gatif,  Epreuve  de  rocult>HJiagno3tic  le  12  D^cembre. 
Reaction  negative. 

No.  157.— D.  D.  A,,  femme.  Tuberculose  confirm^*  Epreuve  de 
Vophtalmo-diagnostic;  tuberculine  de  llmtitut  Pasteur  de  S5o  Paulo, 
Reaction  positive  moyenne. 

No,  158* — A.  L. .  homrae.  Suspect  pour  quelques  ph^nomtoes  physiques. 
II  ne  crache  pas.     Epreuve  de  roculo-diagnostic.    R6action  positive  forte. 

No*  159.^ — A.  D,,  homme.  Suai>ect>  Epreuve  de  Toculo-tliagnostic  le 
16  D^cembre.    Reaction  negative. 

No.  160.— A.  M.,  femrae.  Suspecte.  %Teuve  de  roculo-diagnostic. 
Reaction  negative. 

No.  161.— T*  A.,  femme.  Dyspepsie.  epreuve  de  roculo-diagnoatic. 
Reaction  negative. 

No.  162. — C,  A.,  homme.  Fort  suspect  pour  d^  signes  physiques.  II 
ne  crache  pas.  %>reuve  de  rophtalnM>diagnostic;  tuberculine  de  Tin- 
etitut  Pasteur  de  Sao  Paulo.    Reaction  positive  forte.    Cuti-r6action  forte. 

No.  163.— E,  J.  A*,  homme*  L^gSremeiit  suspect*  Epreuve  de  Toculo- 
diagnostic.    Reaction  negative. 

No*  164.— R.  P.,  femme*  Iv^gfereraent  suspecte*  %reuve  de  Toeulo- 
diagnostic.    Reaction  oculaire  negative. 

No.  165.— O.  C.  M.,  femme.  I^^gSrement  suspecte.  Elle  ne  crache  pas. 
ifepreuve  de  Tophtalmo-diagnostic;  tuberculine  de  I'lnstitut  Pasteur  de 
Sao  Paulo.    Reaction  negative. 

No.  166. — E.G., femme.  Suspecte.  epreuve  de  Fophtalmo-diagnostic. 
Reaction  oculaire  positive  moyenne,  qui  perskte  3  jours* 

No.  167. — A.  D.  F.,  homme.  Suspect  pour  quelques  phfeomftnes  phy- 
siques.   Epreuve  de  Tophtalmo-diagnostic.    Reaction  positive  forte. 

No.  168.— A.  W.,  femme.  Suspecte  ,pour  quelques  ph^nom^n^  phy- 
siques. Examen  du  crachat  n^atif*  Epreuve  de  I'ocLilo-^liagnostic  le 
26  D^cembre.  Reaction  de  Toculo-diagnostic  le  26  Ddcsembre.  Reaction 
oculaire  positive  moyenne. 

No*  169*— A.  A.,  femme.  Fort  suspecte.  Examen  du  crachat  ndgatif, 
Epreuve  de  Toculo-diagnostic.  Reaction  oculaire  positive  forte*  (Con- 
firmation par  lea  prcigr^  de  la  raaladie  et  rapparition  de  bacilles*) 

No.  170*— A.  S.,  homme.  L^g^rement  suspect,  Examen  du  crachat 
n^gatif.  Epreuve  do  I'oculo-diagnostic;  tuberculine  de  Tlnstitut  Pasteur 
de  Sao  Paulo.     Reaction  positive  moyenne. 

No.  171.— J.  P.  A.,  homme.    Tuberculose  cliniquemeni  et  bact^riologl- 
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quement  confinnfe.  ^preuve  de  roculo-diagnoBtic.  Rdaction  oculaire 
positive  forte. 

No.  172. — ^A.  M.,  homme.  Tuberculose  confirm^.  Epreuve  de  Toph- 
talmo-diagnostic  le  27  Ddcembre;  tuberculine  de  rinstitut  Pasteur  de  Sao 
Paulo.  Reaction  positive  raoyenne.  Cuti-diagnostic,  reaction  cutan6e 
n^tix'e. 

No.  173. — A.  D.  S.,  enfant  de  7  ans.  Ad£nopathie  trach^o-bronchique 
(tulx^rculeuse).  Deuxitoe  Epreuve  de  Toculo-diagnostic  le  27  D^oembre; 
tuberruUne  de  lille.    Reaction  oculaire  negative. 

All  total,  173  cas  d'ophtalmo-diagnostic  ott  ont  6i6  faites  195  ^preuves, 
iiont  Ut}  $ie  $ont  niontr^es  positives,  91.  negatives  et  2  douteuses. 
Ix^  nfactions  ont  ^t^  positive  dans: 

iVat  iW  tub^rrukio^  confino^  par  Texamen  clinique  et  Tanalyse  Ymlc- 

ii^riivsr^^pk^iKr  ile  rexpectoration 19 

!>**  ^W  tubefvukwr  coimmi^  par  Texamen  clinique 6 

l"^  Ai«|vcf9  iW  tubcrailose.  chei  quelque»-uiis  desquels  Tanalyse  de 

IV>4y<«onnk«  :»  ft^  mf^tive 77 

I K^  nMcf  H>«t»  <«il  ^^  n^tix-v  dans: 

\V^  %i^  lubrrvMkw*^  diniquequement  et  bact^riologiquement  confimi^ 

^  I^WfW  1 

\Xx  ^(i^i^triK^  52 

\>%x  >sii\  a  y  A\^i  UHii  simplenient  de  la  bronchite  ou  il  s'agissait  d'autres 

*^vU*stiJ^!fc  37 

K"^  xW  mNr>t\*uK^e8e  leiNi^i^is^  ik  la  phase  terminale 1 

i  ^  ^f^dk^OEit  iuii  ^i^  douteuaes  dans  2  cas  suspects. 

iVutei  plvisiknirs  cjvs,  des  reactions  negatives  ont  6t6  suivis  de  reactions 
|\vati\^>ts  »u  U>ut  de  |Hni  de  jours,  le  rfeultat  n^gatif  6tant  dd  k  une  d^faillance 
sk^  luctivite  do  la  tulHTculine  pr^par^  ici  et  conservde  pendant  une  quin- 
Aiune  do  jvHirs;  Tinstillation  d*une  tuberculine  plus  r6cente  ou  de  la  tuber- 
culuK^  do  lallo  entrainait  une  reaction  positive. 

iWw  viuolqut^i  CHS  les  reactions  negatives  ont  6t6  constats  au  bout  de 
.^4  hi^uix'c*,  loci  uialailes  ne  revenant  les  jours  suivants.  Plus  tard  revolution 
dt.\s  svuipt<>iut^s»  le  d^veloppement  des  signes  physiques,  Tapparition  de 
UwiUu-i  vlo  KiH'h  ilans  Texpectoration  sont  venus  indiquer  la  nature  tuber- 
cukiiito  do  hi  malailie;  de  fagon  que,  suivant  toutes  probabilites,  la  reaction 
JH,^  luontivrait  tarvlivement  positive,  s'il  edt  6t6  possible  d'examiner  ces 
ui;U;Kkvi  ctti,  4S  ou  72  heures  apr^  Tinstillation.  Plusieurs  fois  la  reaction 
uo^au\o  -4,  ^-H^  houi\^  aprOs,  s'est  montrfe  positive  le  troisi^me  jour. 

Cv'iuino  lo  fuit  ivinju\|uer  fort  judicieusement  M.  Comby,  il  y  a  un  grand 
uoiutuv  do  ivactioUsS  i\o$»utives  qui  sont  des  reactions  positives  retardfes;  le 
UK\kviu  ^vrvl;uit  vk>  vue  les  malades  observe  seulement  24  heures  apr^ 
TopuHuo. 

l/o\\4uUi.»n  do  la  u\aladie  a  confirm^  g^neralement  les  r^sultats  de  la  r6- 
av  tuui  ot  uo  sv»nt  piws  nu\^s  les  cas  oil»  au  bout  de  peu  de  temps,  des  ph^no- 
iu^4K\s  cluuv^uoci  o\piv«feufs  et  Texanien  du  crachat  tranchent  la  question.  Chez 
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deux  maladea  (observ.  93  et  152)  la  reaction  d' abort!  inexistaote  i*  montm 
eeosiblenieat  nette  par  un  ph^notn^ne  dp  senaibiliaation  [>r€*voqu6e  au  pt^emier 
em  m\m  lUafluence  des  injections  sous-cutaufe^  de  ttdterruUiie  et  m  d§velop- 
pant  chex  le  second  patient  sous  Taction  de  la  cuti-i^action. 


VOICI  LES  PRINCIPALES  PARTICrTLARITfe  ReMAHQU^ES  Pen1>ANT  LES  EsSAlS, 
QUE   NOUS   AVONiS   ¥\rm  8UR    L*OPHTALMO-DIAGNOJ^Tia 

1,  R^viviscenee  de  la  r^actian  positive  sou.**  Unfluenoe  des  injectioos  aoaa- 
cntanees  de  tuberculine  (soit  que  celles-ci  entratnent  ou  nun  ile  la  r^acttoii 
therraique). 

2.  U^*apparition  d^une  reaction  oculatre  positive  deji  dlssip^e  sous 
Taction  de  la  cuti-r^at^tion  ou  des  injections  sous-cutanfes  de  tuberculine  (2 
dixi^mea  de  milligramme), 

'6.  Ph^nom^ncs  de  sensibilisation  ou  apparition  d'une  oculo-n5 action 
positive  inexistante,  plusieui^  jours  apres  rinstillation  (9  joura  chez  le  maladc 
No.  94),  sous  rinfluen*^  des  iojectioas  podtivea  de  tuberculine.  Che^  la 
malade  de  rofc»gervation  94  la  reaction  oculaire  negative  s'est  montr^k?  positive 
0  jouTs  apr^  ^instillation  con joncti vale  sous  rinfluence  de  la  deuxieme  in- 
jection de  0  millgr.  0O2  de  tubercuHoe,  laquelle  a  ^t^  suivie  de  reaction  ther- 
mique. 

4*  8i  Ton  fmt  k  la  fois  Toculo-r^action,  la  cuti-r^action  et  les  injections  de 
tuberculine,  ainsi  que  nous  Taverns  pratiqu^  chez  plusieurs  malades,  les  rdae- 
tions  peuvent  gio  inontrcr  toutcs  positives  ou  n<^gatives,  les  unes  n'exer^iint 
pas  d'actioD  inliibttrice  via-i-vis  les  autres. 

5,  Dans  certains  c^is  Toculo-r^action  et  la  cuti-rfeficlion  entralnent  une 
oertaine  Elevation  de  la  temperature  g^n^^rale. 

6-  Dans  nombre  de  cm  des  maladea  qui  n'ont  pas  r^a^  k  une  premiere 
^preuve  iTophtalniodiagnostic  out  prlsent^.  aouB  Taction  d'une  deuxi^me 
ou  d'une  troisi^me  ^preuve^  une  reaction  positive. 

Les  reactions  negatives  aont  souvent  dues  k  une  l^g^re  faute  de  technique, 
k  Texpulsion  de  la  goutte  instills  par  le^  larmes^  k  un  r6flexe  vif  des  puupi^rea 
ou  aux  mouvements  des  mains  de  quelquea  malatlea.  Quelquefoia  nous 
avons  remarqu4  que  TLnsuccfe  tenait  k  la  d6faillance  d*aetivit^  de  la  tul>er- 
culiner  la  reaction  se  montrant  dds  que  nous  avions  n^cours  k  la  tuterculine 
europfenne,  plus  active,  ou  k  la  tuberculine  plus  r^cemment  pr^par6e  par 
les  Instituts  de  eett«  ville. 

7,  II  e-st  de  reactions  pr^coceSp  qui  se  manifestent  3^4  heures  apr^  l*in- 
etillation,  mais  se  dissipent  promptement,  sont  ^pheniferes,  ne  persistent  pas, 
il  en  est  d*autres  furt  en  retard— 36,  4S  et  72  heures -nslles  peuvent  tout  k 
coup  prendre  une  intensity  rdmarquable. 

S,  La  dur^  de  Tophtalmo-rdaction  e^  des  plus  variables;  en  r&gle  g^n- 
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en^t  ?i  ."H  :i'^it  mMitfCUQ»3bioftrreB,  qui  disparaissent  au  bout  de  qudques 
:tM2w-  <J^  ^  l:i^ ui  piupdrt »  proloimeiit  pendant  24,  36  et  48  heures;  il  est 
*Artiioc^vafr  N.*iifrv>U  I«Lpbiiita»idiK»  coQJCMiclivaux  persstent  pendant  3,  4,  5, 8, 

11  «(  i»  iiStgremxi^  iai»  r;iclivit<  de  la  tuberculine  pr6par£e  id  et  de 
.^lie  H^  3og^  vidQC  d" Europe:  piusieurs  cas  et  une  observation  prolong6e 
ott(  uu^  s.^  fshit  en  lumi^.  La  tuberculine  pr^par^e  dans  oette  ville  perd  tdt 
>^Mi  ^iivite;  :ui  Vmfi  ie  $.  10  jouis  cette  activity  va  en  diminuant,  d'oO  il 
:;w«ijci  v|iM  le^  7ei»iitsife»  ie  Toplaalmo-diagnostic  se  montrent  discordants 
:vk^^  i  ."^  s)W  iie»  :mca»}i»  Jevieimeiit  toutes  n^^vesy  voire  dans  les  cas 
.osu^^j^iti^ai  e(  i>K*ierti}fa?9!quein»Lt  confirm^  La  tuberculine  pr^parte  en 
*isucvi.<^  |N>i^  ^uu  ;te.'uvtti^  pmcdsuK  kxigtenq» — 1,  2  et  3  mois — sans  pr4- 
3^a<^  iec^  ietia^aiK^  :i(>preiriabfe«. 

v.>  :vu%  *4  ifi^  ponicuiartc^  qu'il  faut  mmer  en  ligne  de  compte  pour 

0>Nv^'.^v>^>  L<f^  itembf^eux  cag;.  remxtUis  au  Dispensaire  depuis  Aout 
:>4;r  jUfii^ui  v^  ,vur  v^mvitva  3l}l>\  eonfinnent  rass»ti<m  du  professeur 
OwttKSi^  ^v^i^  /^4^hc;las^Miisl9Q)C^^  de  la  tubemdose  a  fait  ses  preuves  de 
'.K.^Kc  ;.sL  i'utiiw^ut^.  v.\k  a  <m  cbes  nous  recours  JL  celte  ^reuve  chez  des 
vuvV%xu<tiN^\  .'tUu^ioiiKttiKtQ  <is  bdMtikiologiquement  av^r^s.  cbe^  ceux  dont  le 
%.x'^>«>  HM.^t'^^v/^'H^M:  <K  l^  :$etx2!ek4ogie  clinique  ont  ^tabli  la  maladie,  chez  des 
vMvivii;^  ANiif  ^4i±t(^^tti!eftt  :»tspects  et  chez  ceux  atteints  de  piusieurs  autres 

.'-^^uv  iKN*"  fCtSicrtile  les  rfeultats  ont  confirm^  les  conclusions  d^uites 
•.Kw  V  x»i^«^««  juwi^iiT  v.fe  rinstitut  Pasteur  de  Lille,  et  par  les  drs,  Comby, 
V  *c^v,  v^*<<^^«  Ic^iujle.  Desplats,  Guinon,  Bazy  en  France,  CStron  et  Fritz 
V^w  ^s.t  ViViitv^«H.\  IVrjcheid  en  Belgique,  Exchaquet,  Bourget  et  Hensler 
s^  S^i.vv*  t^vi>fca*  Aa\  E'tats  ITnis;  ont  ^t^  fort  rares  les  faits  oil  la  reaction 
^x»<i  v^>  vJL^  v4iv  ^^  uK^ttt^ue  <.te  se  montrer  chez  des  malades  manifestement  at- 

t^VU^  1>K  CuTI-r6aCTI0N   k  LA  TUBERCULINE. 

\v\  t  r  V* .  femnie.  Suspecte  de  tuberculose  pulmonaire.  l&preuve 
^ii,^ :  ^\x*\^  vav^iKvaic  et  injections  de  tuberculine  negatives.  Cuti-r6action  le 
».'  NowxuNv^     V*Hj*  vie  reaction  cutande. 

\vv  ;^  K  K  .  iKuume. .  Rien  d'anormal.  Cuti-r^action  le  12  Novembre. 
^'s.x  ^;v  a\k;:K^  cut Aiuv.  Epreuve  de  Tophtalmo-diagnostic  le  13  Novembre ; 
i\*.N  vi<"  A\wiiv*4k  vvul^tv  et  pas  de  sensibilisation  de  la  reaction  cutande. 

\vv  ^  J.  r.  hkuume.  Tuberculose  confirmee.  Cuti-diagnostic  le 
\\  \x^\e;ji>i\N     Keav  tivui  outan^  positive  moyenne.    Temperature  axillai- 

\vv  v  V  vk^  K  V^ .  homme.  Fort  suspect  pour  les  signes  physiques. 
I.  ^^H^v^vv  \iv  .  ^.^J^ii^luK^reaction  a  ^t^  positive  et  forte.    Cuti-diagnostic  le 
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25  Novembre*  Reaction  cutan^  faible,  luais  reviviscenc^  de  la  reaction 
conjonclivale. 

No.  6. — A,  J.,  de  M.>  homme.  Suspect  pour  dee  ph^nomfenea  physiquea* 
II  oe  orache  pas.  I/^preuve  de  roculo-diagnostic,  pratiqu6e  le  22  Novembre, 
a  ^t^  positive  et  forte.  Cuti-diagnostic  le  25  Novembre*  Reaction  cutan^ 
forte^  constats  le  26  j  elle  s'^vanouit  le  29,  roculo-i^action  se  main  tenant 
encore. 

No,  7* — 0*  M.  C..,femme*  Tuberoulose  confirmee  par  Texamen  positif 
de  rexpectoration.  Epreuve  de  roculo-r^actioD  le  21  Novembre;  reaction 
positive  forte.  Cuti-diagnostic  le  26  Novembre;  Reaction  cutan^  positive 
lorte,  visible  jusqu'au  28  Novembre. 

No*  8. — S.  D.,  homme.  Stispect.  Oculo-rdaction  positive  forte,  at- 
t^nude  mab  encore  appreciable  au  moment  oii  Ton  pratique  la  cuti-p6action. 
Reaction  cutan^  positive  au  bout  de  24  heures  et  diaparaissant  au  bout  de 
72  beures,    L^oculo-r^action  s'exaeerbe  sous  Tinfluence  de  la  cuti-r^action. 

No.  9.—R.  K.,  homnie.  Suspect  de  tuberculose  pulmonmre  pour  lea 
stgnes  phymques.  Oculo-rdaction  positive.  Cuti-diagnostic  le  2  D^cembre; 
rfection  cutan^  positive  forte  pendant  48  heurea. 

No,  10. — Pt  G.,  honime.  Signes  physiques  suspects.  Oeulo-r^action 
positive.  Cuti-diagnostic  le  5  D^cembre;  reaction  cutan^e  negative.  La 
suite  de  la  maladie  a  confirm^  les  soupgons,  d^montrant  la  fidelity  de  Toculo- 
Inaction* 

No.  ll.^T.  J.,  femme.  Lfig^ment  suspecte.  Elle  ne  crache  pas. 
Premiere  ^preuve  de  Toculo-r^action  negative.  Deuxi^me  6preuve  de  Toph- 
talmo-r^action  le  10  D^cembre;  au  mime  jour  cuti-diagnostic.  Reaction 
oculaire  negative,    Cuti-r^action  positive  faible. 

No.  12.— 'A.  P.,  femme.  L^g^rement  suspecte.  Elle  ne  crache  pas, 
Pr^mi^re  6preuve  de  Toculo-r^action  le  3  D^eembre;  tubereuliiie  europfenne* 
Reaction  oculaire  positive  faible.  Deuxi^rae  <§preuve  de  rophtalrao-diag- 
nostic  le  10  Decern bre;  tuberculine  de  rinstitut  Pasteur  de  SSo  Paulo- 
Cuti-diagnoslic  le  mfime  jour.  Reaction  oculaire  et  reaction  cutan^  posi- 
tives faibles. 

No,  13.— J.  P.,  homme.  Rien  de  suspect.  Reaction  oculaire  n6gative. 
Cuti-diagnostic  3  jours  apr^^;  reaction  cutan^e  negative. 

No.  14. — A,  A,,  homnie.  Bronchlte  aigue.  Pas  de  baciHes  dans  Tex- 
I^ctoration.  Cuti-diagnostic  le  4  D^cembre  1907;  reaction  negative, 
Epreuvederophtalmo-diagnosticleOD^eeinbre;  reaction  oculaire  n6gative. 

No.  15. — J.  M*,  homme.  L^g^rement  suspect.  Examen  du  crachat 
n^gatif .  Cuti-diagnostic  le  11  D^cembre ;  reaction  cutan6e  negative*  Oculo- 
reaction negative. 

No,  16.^ J.  R.,  homme,  Buspect  pour  lea  signes  physiques.  Examen 
du  crachat  ni^gatif,  Cuti-diagnostic  le  4  D^cembre;  reaction  cutanfe  poe- 
itive  moyenne,  que  persiste  pendant  3  jours. 

No.  17. — S.  A,,  femme.  Dyspepaie.  Cuti-diagnogtic  le  19  D^cembre  et 
oculo-diagnostic  le  rapine  jour.     Reactions  oculaire  et  cutande  negatives. 

No.  18. — A.  M.,  femme.  Anh^mie.  Cuti-diagnostic  et  ophtalrao-diag- 
nostic  le  19  D^cembre  1907;  reactions  negatives. 

No.  19.^^.  A,,  homme.  Tuberculose  pulmonaire  confirm^.  Cuti- 
diagnostic  et  ophtalmo-dia^ostic  le  19  D^oembre;  reactions  oculaire  et 
eutan^  positives  fortes. 
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No.  20. — ^R.  B.,  femme.  Tuberculose  pulmonaire,  troisidme  degi€ 
Turban ;  diagnostic  clinique  et  bact^riolo^que.  Cuti-diagnostic  et  ophtal- 
mo-diagnostic  le  19  D^cembre  1907;  reactions  oculaire  et  cutBn6e  positives 
et  faibles. 

No.  21. — M.  de  S.,  femme.  Chloro-anh6mie.  Cuti-diagnostic  et  oph- 
talmo-diagnostic  le  19  D^cembre;  reactions  negatives. 

No.  22. — E.  de  C,  femme.  Suspecte  de  tuberculose  pulmonaire  pour 
quelques  signes  physiques.  Elle  ne  crache  pas.  Cuti-diagnostic  et  oph- 
talmo-diagnostic  le  19  D^cembre;  reactions  cutante  et  oculaire  jxisitiveB 
moyennes. 

No.  23. — O.  M.,  femme.  Suspecte  pour  quelques  signes  physiques. 
Elle  ne  crache  point.  Cuti-diagnostic  et  ophtalmo-diagnostic  le  19  D^oembre. 
Oculo-r6action  negative;  cuti-r6action  positive  le  20  D6cembpe.  Le  22 
D^cembre  sous  Tinfluence  de  la  cuti-r6action  la  reaction  oculaire  se  montre 
positive  et  nette  (sensibilisation). 

No.  24. — E.  J.  A.,  homme.  Suspect  (bronchite  chronique,  p^re  tu- 
berculeux  av6r6,  une  soeur  est  morte  enlevde  par  la  tuberculose).  Examen 
du  crachat  n^gatif.  Cuti-diagnostic  et  ophtalmo-diagnostic  le  29  D^cembre; 
reactions  oculaire  et  cutande  negatives. 

No.  25. — ^A.  L.,  homme.  Suspect  pour  quelques  phdnomftnes  physiques. 
Analyse  du  crachat  negative.  Oculo-diagnostic  le  16  Ddcembre;  reaction 
oculaire  positive  faible  (24  heures  apr^).  Cuti-diagnostic  le  20  D6cembre; 
reaction  cutande  positive  moyenne  (le  25  Ddcembre)  et  reviviscenoe  de  Tocu- 
lo-rdaction. 

No.  26.— A.  D.  F.,  homme.  Suspect  pour  quelques  signes  physiques. 
II  ne  crache  pas.  Premifere  dpreuve  de  Toculo-diagnostic  negative.  Pre- 
miere dpreuve  de  cuti-diagnostic  le  20  D6cembre ;  reaction  cutande  positive 
faible  constatde  le  21.  Deuxi^me  dpreuve  de  Tophtalmo-diagnostic  et  deux- 
i^rae  dpreuve  de  cuti-diagnostic  le  26  D6cembre;  reactions  oculaire  et  cu- 
tande  positives  faibles. 

No.  27. — R.  A.  de  P.,  femme.  Suspecte  pour  quelques  signes  physiques. 
Elle  ne  crache  pas.  Cuti-diagnostic  le  26  Ddcembre;  reaction  cutande  poa- 
tive  moyenne. 

No.  28. — R.  V.  de  S.  P.,  femme.  Tuberculose  pulmonaire  confirmee  par 
I'examen  positif  des  crachats.  Cuti-diagnostic  le  26  Ddcembre;  reaction 
cutan6e  positive  forte. 

No.  29. — M.  A.,  fepme.  Ldgers  soupgons.  Examen  du  crachat  ndga- 
tif .     Cuti-diagnostic  le  26  Ddcembre ;  reaction  cutande  positive  faible. 

No.  30. — C.  M.  D.,  homme.  Signes  physiques  probants.  Examen  du 
crachat  positif.  Cuti-diagnostic  et  oculo-diagnostic  le  27  D6cembre  1907. 
Oculo-rdaction  positive  moyenne;  reaction  cutande  negative. 

Les  malades,  chez  lesquels  la  reaction  cutan6e  s'est  montr6e  positive, 
continuent  en  assistance  et  les  sympt6mes  se  sont  accentufe  de  i&qon  qu'il  ne 
reste  aucune  doutc  sur  la  nature  de  la  maladie. 

Total  30  cas,  oil  nous  avons  eu  recours  k  31  cuti-r^actions. 
Les  r^sultats  ont  6t6  positifs  dans: 
19  cas  et  n6gatifs  dans  11. 
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La  ruction  cutande  a  6i6  positive  dans: 

Cas  de  tuberculose  confirm^  par  les  signes  physiques  et  rexaroen  positif 

de  rexpectoration 4 

Cas  de  tuoerculose  confirm^  par  les  signes  cliniques 1 

Cas  suspects  de  tuberculose  par  les  signes  physiques,  chez  quelques-uns 

desquels  Tanalyse  du  crachat  a  616  negative 14 

La  ruction  cutande  a  6t6  n^^tive  dans: 

Cas  suspects  pour  quelques  signes  physiques 4 

Cas  de  tuberculose  av^r^  avec  Texamen  du  crachat  positif 1 

Cas  de  maladies  non  tuberculeuses 6 

Les  reactions  ont  ^t6  negatives  chez  les  malades  No.  10  et  No.  30,  dont  Fun 
6tait  fortement  suspect  et  avait  prdsent6  d^j^  une  reaction  oculaire  positive, 
la  suite  de  Taffection  en  d^montrant  la  nature  tuberculeuse;  et  Tautre  (No. 
30)  prdsentait  des  bacilles  dans  les  crachats  et  avait  r^agi  positivement  k 
rophtalmo-diagnostic. 

Notre  pratique  d6montre  done  que  la  cuti-r6action  est  moins  fiddle  que 
rophtalmo-diagnostic.  Cette  6preuve  m^rite  cependant  d'etre  mise  plus 
largement  k  essai,  vu  qu'il  s'agit  d'un  proc^d^  inoffensif  et  bien  accepts  par 
les  malades. 

Les  reactions  de  la  peau,  de  mfime  que  les  reactions  conjonctivals,  ne  sont 
pas  en  rapport  avec  T^tendue  des  lesions. 

Nous  avons  commence  depuis  quelques  mois  le  traitement  de  la  maladie 
k  Taide  de  Tinsertion  cutan^e  de  la  tuberculine ;  pour  le  moment  les  r^sultats 
sont  encourageants,  la  reaction  ^tant  nuUe  ou  k  peine  de  2  ^  3  dixi^mes  de 
degr6. 

Conclusion. — Le  cuti-diagnostic  ou  reaction  de  von  Pirquet  constitue 
une  6preuve  d'une  valeur  diagnostique  non  n^gligeable.  II  s'agit  1^  d'un 
proc6d6  simple,  bien  accepts  des  patients  et  exempt  de  tout  inconvenient. 
La  reaction  cutan^e  entratne  quelquefois  une  exacerbation  de  la  reaction  con- 
jonctivale  ou  m^me  une  reviviscence,  losqu'elle  est  employee  2k3  jours  k  la 
suite  de  Toculo-diagnostic.  La  cuti-r6action  commence  le  plus  fr^quemment 
24  heures  apr^  T^preuve;  elle  persiste  ordinairement  2  li  4  jours. 

La  cuti-r^action  est  moins  fiddle  que  Tophtalmo-r^action,  d'apr^  ce 
qui  ressort  des  faits  observes  par  nous. 

L*inoculation  cutan^e  de  tuberculine  provoque  parfois  une  l^g^re  eleva- 
tion de  la  temperature  axillaire. 

L^noculation  cutanee  de  tuberculine,  au  moyen  de  scarifications  pareilles 
k  celles  que  nous  pratiquons  lors  de  la  vaccination  anti-variolique,  semble 
procurer  des  resultats  favorables  dans  le  traitement  de  la  tuberculose  pulmon- 
naire;  ce  procede  n'entralne  pas  de  reaction  marquees  et  constitue  une  bonne 
voie  d*introduction  de  cet  agent.  Nous  recommandons  Temploi  plus  largp 
de  ce  procede  de  tuberculino-therapie,  destine,  ce  nous  semble,  k  rendre  aux 
malades  des  services  precieux. 
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The  Ophthalmic  and  Cutaneous   Reaction  to  Tuberculin  in  the  Early 
Diagnosis  of  Human  Tuberculosis. — (Ferreira.) 

Concbmam  on  Ophthalmic  Reaction. — ^The  numerous  cases  observed  at 
the  dispensary  since  August,  1907,  to  this  day  (about  500),  confirm  the 
assertion  of  Calmette,  "that  the  ophthalmo-diagnoas  of  tuberculosis  has 
proved  to  be  certain  and  harmless."  We  have  used  this  test  in  tuberculous 
patients  clinically  and  bacteriolo^cally  determined  as  such,  in  patients 
simply  suspected,  and  in  those  affected  with  several  other  maladies. 

In  general  it  can  be  said  that  the  results  have  confirmed  the  conclusions  of 
Calmette  and  other  observers,  and  that  the  conjunctival  reaction  was  missed 
very  rarely  in  patients  manifestly  afflicted  with  tuberculosis. 

Conclusions  on  Cutaneous  Reaction, — ^The  cutidiagnosis  or  reaction  of  von 
Pirquet  constitutes  a  test  of  a  not  negligible  diagnostic  value.  In  it  we  have 
a  simple  procedure,  easily  accepted  by  the  patient,  and  free  from  all  incon- 
venience. The  cutaneous  reaction  sometimes  brings  about  an  exacerbation 
of  the  conjunctival  reaction,  or  even  its  reappearance,  when  it  is  employed 
two  or  three  days  after  the  ophthalmic  test.  The  cutireaction  begins  more 
frequently  twenty-fom"  hours  after  the  test,  and  persists  ordinarily  two  to 
foiu"  days. 

The  cutaneous  reaction  is  not  so  certain  as  the  ophthalmo-reaction,  ac- 
cording to  facts  observed  by  us. 

The  cutaneous  inoculation  of  tuberculin  sometimes  provokes  Ferreira, 
ophthalmic,  and  cutaneous  reaction. 

A  Slight  Elevation  of  the  Axillary  Temperature. — ^The  cutaneous  inocula- 
tion of  tuberculin,  by  means  of  similar  scarifications  to  those  used  for  or- 
dinary vaccination,  seems  to  produce  favorable  results  in  the  treatment  of 
pulmonary  tuberculosis;  this  procedure  is  not  followed  by  marked  reactions, 
and  constitutes  a  good  route  for  the  introduction  of  this  agpnt.  We  recom- 
mend the  employment  on  a  larger  scale  of  this  method  of  tuberculin  therapy, 
which,  it  seems  to  us,  is  destined  to  render  valuable  services  to  the  sick. 


[End  op  Joint  Session  op  Sections  I  and  II.] 
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